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Pa3BMTMe OTHOuieHMM c CMM6noHTaMM OTpajja Aphelenchida iiijio m3 onaroB rpnGHoro 
paajioxeHMH opraHMKM b accouMauMHX «HeMaTO^a—rpM6» c nepexojioM HeMaToa k BpeMeH- 
HOMy 3HAOnapa3MTM3My B Hafl3eMHbIX HaCTHX paCTeHMM, MMHyfl 3KTOnapa3MTM3M. Hcxo^ho 
HeMaTO^bi OTp^^a Aphelenchida coBMemajm MHKO(})arMio, (J)MTO(})arMK) m oTnacTM xmluhm- 
necTBO. HaceKOMbie CaeTpMTO(J)arM m onbuiMTejin) BKjnonajiMCb b XM3HeHHbin umkji xax 
nepeHocMMKM, nocjiejjHMe nocTeneHHO npeBpamajmcb b HacTonmMX xo3aeB napa3MTMne- 
ckmx HeMaTo,a c umkjiom M3 jx Byx xo3HeB (pacTeHna m HaceKOMoro) c nocjieAyiomMM nepe- 
xojiom a(J)ejieHXMA k odjinraTHOMy 3HTOMonapa3MTM3My. 

CneuMajiM3auMH xcM3HeHHbix umkjiob OTpaaa Aphelenchida k HaceKOMOMy-nepeHOcnn- 
Ky, b cooTBeTCTBMM c npejyioxceHHOM b padoTe npHHUMnMajibHOM Mojiejibio, ocymecTBJia- 
jiacb b ^Byx HanpaBJieHMHx. B nepBOM HanpaBJieHMM ycTOMMMBbie k HedjiaronpMHTHbiM 
B03^eMCTBMHM oxpyxcaiomeH cpe^bi cneuMajiM3MpoBaHHbie jiaTeHTHbie jimhmhkm, cbomct- 
BeHHbie yxce npnMMTMBHbiM npe^cTaBMTejiHM OTp*ma (jiayepjiapBbi), npeBpamajiMCb b jxhc - 
nepcnoHHbix jihhmhok, a 3aTeM m b napa3MTMnecKMX jimhmhok. Bo btopom HanpaBJie¬ 
HMM AMcnepcMOHHyK) (JjyHKUMio 6pajiM Ha ce6n onjiojiOTBopeHHbie, ho HenojiOB03pejibie 
(He HMueioiajiymMe) caMKM. 06a 3 tmx HanpaBJieHMH cneuMajiM3auMM UMKJia B03HMKajiM He- 
3aBMCMMO b pa3Hbix (J)MjioreHeTMHecKMX jimhmhx Aphelenchida. B KaxcuoM m3 stmx HanpaB¬ 
JieHMM B pa3JIMHHbIX CeMeMCTBaX (J)OpMMpOBaJIMCb KaK BbICOKOCneUMaJIM3MpOBaHHbie 3KTO- 
napa3MTbi, TaK m 3H£onapa3MTbi HaceKOMbix. 

KjiioneBbie cjiOBa: Aphelenchida, sbojhoumh, 6Moreorpa(J>Hfl, (JjMTOHeMaTojibi, nepe- 
HOCMMKM, HaceKOMbie. 


Orpm Aphelenchida npe^CTaBJineT co6om HiHpoKopacnpocTpaHeHHyio rpyn- 
ny CTHJieTHbix HeMaTozi no^KJiacca Secernentia, BKjnoHaiomyK) MHKO(J)aroB, (Jdm- 
TO(J)aroB, xmiuhmkob, a Taoce napa3HTOB pacTeHHM h HaceKOMbix. Ot 6jiH3Koro 
OTpn/ia ceuepHeHTOB Tylenchida a(J)ejieHXH^bi oTjiHnaiOTCH cjieziyiomHMH npn- 
3HaKaMM: MouiHbiM MeTaKopnyc b bujxq 6yjib6yca, b KOTopbiM OTKpbiBaeTcn npo- 
tok ^opcajibHOM xcejie3bi rjioTKH Henocpe^CTBeHHO KnepexiH ot KyTHKyjinpHoro 
KJianaHa (y THJieHXH# MeziHajibHbm 6yjib6yc pa3BHT cjiaSee, npoTOK ^opcajibHon 
xejie3bi BbmeceH Knepe^H m OTKpbiBaeTcn y ocHOBaHHM ctomm, npeo6pa30BaH- 
hom b CTHJieT — CTOMaTocrajib) ; TejiopaS^HOHbi hcxoahom ctomh AnnjioracTe- 
pwx roMOJiorHHHbi BceMy CTHJieTy acjjejieHXH# h jrniiib rojiOBKaM cmjieTa thjich- 
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xh£, KOHyc h pyKOHTKa nocjiezmero roMOJiorHHHa MeTapaOzznoHaM ctomh zwnjio- 
racTepHa; aHyc ac^ejieHXHA nonepeHHbin mejieBHziHbiH, a y thjichxhzi, nopoBHZi- 
HbiH, oKpyrjibm; y caMUOB a^ejieHxnzz uinpoKan nnocKan rojiOBa cnHKyjibi chziht 
Ha OMeHb KopoTKOH pyKOHTKe, Torzza KaK y thjichxhzi OKpyran rojiOBKa cnHKyjibi 
CHOTT Ha ZUIHHHOH pyKOHTKe. 

Otphzi 6bui o6ocHOBaH Chzuihkh (Siddiqi, 1980), KOTopbin £OKa3aji Taioxe 
He3aBHCHMOCTb npOHCXOXC/ieHHH H HerOMOJIOTHHHOCTb OTOeJIOB CTHJieTOB Aphe- 
lenchida h Tylenchida. 3aMenaTejibHbiM cbohctbom hqmbtor ac^ejieHXHZi hbjihct- 
ch cnocoOHocTb k aHniapo6H03y. Bojibiumhctbo bhziob OTpnzza Bna/iaeT b o6pa- 
THMoe cocTOHHue noKOH npn BbicbixaHHH cyScTpaTa h npn ero npoMopaxtHBa- 
HHH. y pn,aa TaKCOHOB HMeiOTCH JiaTeHTHbie JIHHHHKH, Han 60 Jiee yCTOHHHBbie 
k nepeHeceHHio He6jiaronpHHTHbix ycjiOBHH h cneuHajiH3HpoBaHHbie zuih pacce- 
JieHHH bhziob, hto paccMOTpeHO b nocjiezzyioiUHx pa3£ejiax. 

Otphzi BKJiiOHaeT p ha onacHbix BpezzHTejien cejibCK0X03HHCTBeHHbix pacTe- 
hhh h jiecoHacax/ieHHH, a TaKxe od^eKTOB KapaHTHHa pacTeHHM mhpoboto h 
perHOHajibHoro 3HaneHHH. K hhm othochtch CTBOJiOBan cocHOBan hqmbtorb Bur- 
saphelenchus xylophilus , Bbi3biBaiomaH bhjit KOMMepnecKHx xbohhmx ziepeBbeB, 
KOKOcoBan HeMaTOZia Bursaphelenchus cocophilus , Bbi3biBaioiuaH rnGejib njiaHTa- 
u,hh KOKOcoBbix najibM b KapH6cKOM pernoHe, a Taioxe 3eMJiHHHHHaH HeMaTo- 
Zia Aphelenchoides fragariae , xpH 3 aHTeMHan HeMaTOZia Aphelenchoides ritzemabosi 
w KpawHe onacHbiii zuih pncoBbix njiaHTaunn Aphelenchoides besseyi (Franklin, 
Siddiqi, 1972; Siddiqi, 1974; Brathwaite, Siddiqi, 1975; Ryss et al., 2005); thhjio- 
CTHan OBCHHan HeMarazza Aphelenchus avenae ycyryOjineT BHpTHUHJiJie3HbiH bhjit 
Ha TOMaTax (Hooper, 1974). K onacHbiM BpezzHTejiHM KyjibTHBHpyeMbix maM- 
nHHbOHOB othochtch rpn6HOH napa(J)ejieHX Paraphelenchus myceliophthorus h 
KOMnocTHan HeMarazza Aphelenchoides composticola (KnpbHHOBa, Kpajuib, 1971; 
BapaHOBCKan, 1981, 1984; Hunt, 1993). 


MATEPHAJI H METOZJHKA 

PteyneHa Mop(})OJiorHH HeMarazz no npenapaTaM kojuickumh 3oojiorHnecKoro 
HHCTHTyTa PAH h npoBezzeH aHajiH3 jiHTepaTypHbix zzaHHbix. 3a ocHOBy npHHHTa 
KJiaccH(|)HKauHH OTpnzza Aphelenchida, npezuioxceHHan Xbhtom (Hunt, 1993). 

,ZI,JIH nOCTpoeHHH JieHZXporpaMM OTHOlIieHHH TaKCOHOB no MOp(})OJIOrHHeCKHM 
npH3HaKaM Hcnojib30BaH cnocoS UPGMA. Oh OKa3ajicn oneHb nojie3eH npH 
BbiziejieHHH KjiacTepoB, xoporno OTjinnaioiiiHxcH no rpynnaM ziHarHocTHHecKHX 
npH3HaKOB, h 6biJi oneHb 3(J)(J)eKTHBeH npn ncnojib30BaHHH Mopc})OJiorHHecKHX 
CTpyKTyp: KonyjiHTHBHoro annapaTa, CTpyKTyp ctomh h diotkh, cjioxchmx npn- 
ZiaTKOB XBOCTa H 6HOJIOrHHeCKHX 0 C 06 eHH 0 CTeH TaKCOHOB. Bee npH3HaKH, HCnOJIb- 
30BaHHbie zuih nocTpoeHHH zieHziporpaMM, 6buin nojiHMopc^HbiMH, t. e. BKjnona- 
JIH 2 HJIH 3 COCTOHHHH, KOTOpbie npOHyMepOBaHbl OT 1 RO 3. fljIH nocTpoeHHH 
zzeHzzporpaMM ncnojib30BaHa nporpaMMa PAUP v. 04b 10 (Swofford, 2003). 


RBA HAZtCEMEMCTBA OTPHflA APHELENCHIDA: 
APHELENCHOIDEA H APHELENCHOIDOIDEA 

HajiHHne zzenpHzzoB h (})a3MHziOB y HaziceM. Aphelenchoidea cOjinxcaeT nocjiezz- 
Hee c BHeuiHHMH rpynnaMH HeMaTOZi nozuenacca Secernentia, ocoOeHHo c npn- 
mhthbhhmh npezzcTaBHTejin mh OTpnzia Tylenchida. O tom xce CBHZieTejibCTByeT 
HajiHHne KayzzajibHOH (nejiozzepHoii) Sypcbi y caMUOB HeKOTopbix npezzcTaBHTe- 
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Phc. 1. McTMyc, nojio^KeHHe HepBHoro KOJibua, crpoeHHe JionacTH xejie3 tjiotkh h aehpHfl OTpnaa 

Aphelenchida. 

A, B — HaflceM. Aphelenchoidea; B — Ha,aceM. Aphelenchoidoidea; F — flenpHii HaflceM. Aphelenchoidea (y Ha&- 
ceM. Aphelenchoidoidea fleftpHA OTcyTCTByeT). deu — aenpua, dtcn — >Ke.ne3HCTafl nacTb tjiotkh (6e3 JionacTH), 
ucm — HCTMyc, Kapd — KapflHH, jiotce — JionacTb xcejie3 tjiotkh, m6 — Me^najibHbiH 6yjib6yc, hk — HepBHoe KOJib- 
uo, cKuiu — cpe^HHft KHineMHHK, 3n — OKCKpeTopHaa nopa, notce — *mpa xejie3 tjiotkh. 

Fig. 1. Isthmus, position of nerve ring, structure of the pharynx gland lobe and deirid in the order 

Aphelenchida. 


jiew a^ejieHxonaeH, thiihhhoh ,zuih oTpaaa THjieHXHa, a TaKxce rydepHaKyjnoMa 
m thiimhho TMjieHxoMaHbix cnMKyji y Bcex Aphelenchoidea (pwc. 1, 2, 3). Ta- 
kmm o6pa30M, Aphelenchoidea odjiaaaeT HadopoM njie3MOMop(J)Hbix npH3HaKOB, 
cdjinxcaiomHx oto HaaceMeiiCTBo c BHeiiiHHMH rpynnaMM m nooTOMy acJ)e;ieHxo- 
naen MoryT cnmaTbCfl Handojiee npMMHTHBHbiMH b OTpnae a(})e;ieHXHa. 

HanpoTHB, y Aphelenchoidoidea npoH3ouuia peayKUHH cj)a3MHaoB h aenpH- 
aoB, a TaKxce 3aaHen Hacra hiotkh b cbh3h c pa3BHraeM jionac™ xce;ie3 hiot- 
kh h B03HHKH0BeHMeM reTepoTonHH ee xcejie3. 3ia peayiatHH h reTepoTonHH 
no3BOJiHeT pa3MecTMTbCH yBejiMHeHHbiM BCjieacTBne noBbiiueHHOH ceKpeTOpHOM 
aKTHBHocTH xce;ie3aM b y3KOM nepeaHeM ynacTKe Tejia HeMaToabi. Cxo^ho npo- 
Texa^ npouecc (J)opMMpoBaHna jionacra y ceM. npaTHjieHxna b OTpaae THJieHXHa 
(Pbicc, 1987, 1988). CooTBeTCTBeHHO HepBHoe KOJibuo CTaHOBHTCH y Aphelen¬ 
choidoidea IfHpKyMHHTeCTHHaJIbHblM, nOCKOJlbKy HCTMyc OTcyTCTByeT (pHC. 1, B). 
y caMifOB acJ>e^eHxoHaoHaeH peayuHpoBaHbi 6ypca, rydepHaKyjnoM h ynpome- 
Hbi cnHKyjibi, hto CBHaeTe^bCTByeT od H3MeHeHHH HcxoaHoro MexaHH3Ma Kony- 
jihuhh (pHC. 2, 3). BepoHTHo, 3TO CBH3aH0 c yBejiHHeHHeM pa3Mepa cnepMHeB 
y Aphelenchoidoidea no cpaBHeHHio c npMMHTHBHbiMH Aphelenchoidea. Y ca- 
mok Aphelenchoidoidea Taxxce HMeeicn cnepMaTeKa (pnc. 4), OTcyTCTByioman 
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Phc. 2. OopMa xBOCTa caMua OTpH^a Aphelenchida. 

A, E — HaaceM. Aphelenchoidea (nMeeTca HacToamaa neaoaepHaa 6ypca); B, r, E — HaaceM. Aphelenchoidoi- 
dea; B, F, Jl — ceM. Parasitaphelenchidae (HMeeTca 6ypco-noao6Hoe Kpbmo Ha TepMHHyce); E — ocTaabHbie 
Aphelenchoidoidea (6ypca OTcyicTByei). / — HacToamaa 6ypca, II — 6ypco-noao6Hoe Kpbmo TepMHHyca XBocxa* 

caMua, III — 6ypca oTcyTCTByeT. 

Fig. 2. Male tail shape in order Aphelenchida. 


y caMOK Aphelenchoidea, y KOTopbix cnepMHH AenoHHpoBaHbi b nepe^Hen MaTKe 
h 3aAHeM MeuiKe MaTKH. CnepMaTeica acfjejieHxoH^OH^eii B03HHKJia b OTpH^e 
a^ejieHXHA He3aBncnMO ot cnepMaTeK 6jih3koto OTpa^a Tylenchida: stot bhbo jx 
moxcho c^ejiaTb Ha ocHOBaHHH Toro, hto y 6ojiee npHMHTHBHbix Aphelenchoi¬ 
dea cnepMaieKa OTcyTCTByeT. OyHKUHH cnepMaieKH — aenoHHpoBaHne cnepMbi 
caMua Ha fljiHTejibHoe BpeMH, hto aejiaeT AOCTaTOHHbiM o^HOKparayio Konyjin- 
UHio b TeneHne xch3hh cbmkh npn nocTOHHHOH fliiueKjiaflKe. IIpHCOpeTeHHe 
cnepMaieKH, TaKHM o6pa30M, npe^CTaBJifleT co6oh nporpeccHBHoe 6nojiorHHe- 
CKoe npncnoco6jieHne acJ)ejieHX0H£0H,aeH, ^aiomee B03M0xcH0CTb 6biCTporo pa3- 
MHOXCeHHH H yBejIHHCHHfl HHCJieHHOCTH nOTOMCTBa npH COXpaHeHHH aM(J)HMHK- 
THHecKoro cnoco6a pa3MHOxceHHH. 

Aphelenchoidea nmaiOTCH MHnejineM tph6ob, o6hhho b onarax rpH6Horo 
pa3JIOXCeHHH paCTHTeJIbHbIX TKaHeii, TaKHM 06pa30M, HBJIHHCb BaXCHbIM 3BeHOM 
AerpHTHOH nHiueBOM uenH. TaKHM xce TnnoM nHTaHHH o6jia,aaiOT Han6ojiee npn- 



Phc. 3. CnHKyjibi caMUOB OTpaaa Aphelenchida. 

A — HaaceM. Aphelenchoidea; E, B — HaaceM. Aphelenchoidoidea. ey6 — rydepHaKyaiOM, e/i — BeHTpaa bifMH anM6, 

dji — aopcaabHbiH awM6. 

Fig. 3. Male spicules in the order Aphelenchida. 
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Pmc. 4. CrpoeHHe nojioBOH cucTeMbi cemkh. 

A — Aphelenchoidea (cnepMaTeKa OTcyrcTByeT, cnepMHH b MaTKe), B — Aphelenchoidoidea (HMeeTCH cnepMaTeKa 
co cnepMHHMH). an — aHyc, 6kb — 6a3ajibHoe MbiweHHoe Kojibuo BarHHbi, eyn — ByjibBa, 3mm — 3a#HHH MeuiOK 
M3 tkh, Mam — MaTKa, ckok — CKopJiynoBafl >Kejie3a, cnp — cnepMHH, cnmic — cnepMaTeKa, xe — xboct, huh — hhh- 

HHK, He — HHUeBOfl. 

Fig. 4. Structure of female genital system. 


MHTHBHbie rpynnbi 6ojiee npoztBHHyTbix Aphelenchoidoidea (ceM. Aphelenchoi- 
didae, HeMaTO^bi ceM. Seinuridae KOMduHnpyioT mhkocIwhk) h xninHHMecTBo). 
O^HaKo o6men TeH^eHUHen obojhouhohhoh cneuHajiM3auHH Aphelenchoidoidea 
HBJIHeTCH BKJIIOMeHHe B XCM3HeHHbIM UHKJI HaceKOMbIX KaK B KaHeCTBe nepeHOC- 
HHKOB CneUHaJIH3HpOBaHHbIX AMCnepCHbIX JIHHHHOK MJIM OnJIOflOTBOpeHHbIX, HO 
He HMueKJia^ymHX, caMOK HeMaTO# (ceM. Parasitaphelenchidae, Ektaphelenchidae), 
TaK h b KanecTBe xo3neB nojiOB03pejibix ocodeh HepBeh (3KTonapa3HTHHecKHe 
HeMaTO^bi ceM. Acugutturidae w 3H£onapa3HTHHecKHe HeMaTOflbi ceM. Entaphe- 
lenchidae). 


<DHJI0rEHETM4ECKHE OTHOIHEHHH 
OTPHM APHELENCHIDA 

Ha pHC. 7 npe^CTaBJieHa zteHziporpaMMa 4>HJioreHeTHHecKHx OTHomeHHH OTpn- 
ja a Aphelenchida no ypoBHH ceMeiicTB. ,H,eH£porpaMMa BKjnonaeT HaziceM. Aphe¬ 
lenchoidea b BH£e e^HHoro TaKCOHa, KOTopbih He npe^CTaBJieH 6ojiee nozipodHO, 
nocKOJibKy BKJHOMaeT jmuib 2 MOHOTHnnHecKHX ceMehcTBa (ozma OHQBujxHm 6h- 
(|)ypKauHfl). 

Hcnojib 30 BaHHbie (JwjioreHeTHHecKHe npH 3 HaKH: Cl — paccejmTejibHan CTa- 
OTH >KH 3 HeHHOrO UHKJia (e^HHCTBeHHblH npH 3 HaK, MapKHpOBaHHblH KaK Heyno- 
pHztoHeHHbiH, UNORDED): Bee CTazniH [1]; HenoJiOB 03 pejian oceMeHeHHan caM- 
Ka (IF) [2]; cneunajiH 3 HpOBaHHaH jiaieHTHan jiHHHHKa, ztayepJiapBa (DL) [3]. 
C2 — thh nuTaHMH: MHKO(J>arHfl b KOMduHaunn c (J>HTO(|)arHeH h xhluhumcct- 
bom [1]; 3 KTonapa 3 HTH 3 M Ha HaceKOMbix [2]; 3 Hjionapa 3 HTH 3 M b HaceKOMbix [3]. 
C3 — KOHHHecKan nacTb CTHJieTa: MeHee 60 % o 6 men zuihhh CTHJieTa [1]; 6 ojiee 
70 % o 6 men zuihhh CTHJieTa [2]. C4 — (|)opMa Tena nojiOB 03 pejion (flHuenpozty- 
UMpyiomen) caMKn: HepBeoo 6 pa 3 Haa, He B 3 flyTaa [ 1 ]; B 3 flyrafl y noJiOB 03 pejion 
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Ta6;iHua 1 

MaTpHua npH3HaK0 B zijih flermporpaMMbi cj)HJioreHeTHHecKHX OTHOineHHii ceMeiicTB 
b OTpaae Aphelenchida h Ha/iceM. Aphelenchoidoidea 

Table 1. Matrix of characters for the dendrogram of phylogenetic relations 
of families in the order Aphelenchida and superfam. Aphelenchoidoidea 


CeMeHCTBO / npH3H3K 

Cl (UNORD) 

C2 

C3 

C4 

C5 

C6 

C7 

oo 

o 

C9 

Acugutturidae 

2 

2 

2 

(12) 

1 

2 

• 

2 

1 

Entaphelenchidae 

2 

3 

1 

2 

1 

2 

(12) 

1 

2 

Parasitaphelenchidae 

3 

(23) 

1 

1 

2 

2 

1 

2 

1 

Ektaphelenchidae 

(23) 

2 

1 

1 

1 

2 

2 

(12) 

1 

Aphelenchoididae 

(13) 

(123) 

1 

1 

1 

2 

1 

(12) 

2 

Seinuridae 

1 

1 

1 

1 

1 

2 

1 

(12) 

1 

Aphelenchoidea 

1 

1 

1 

1 

1 

1 

1 

2 

1 


caMKH, TOiTxa KaK y HenoJiOB03pejion caMKH Tejio nepBeoo6pa3Hoe [2]. C5 — 
6ypca;ibHoe KpbiJio caMua: oTcyTCTByeT [1]; HMeeTcn [2], C6 — cnepMaTeica ot- 
cyTCTByeT [1]; HMeeTcn [2]. C7 — peKTyM h aHyc y caMKH: hmciotch [1]; oTcyT- 
CTByiOT [2]. C8 — rojiOBKH CTHjieTa: OTcyTCTByiOT [1]; HMeiOTCH [2]. C9 — koh- 
hhk XBOCTa caMKH: c 3—4 TySepKyjiaMH [1]; 6e3 Ty6epKyji [2]. 

MaTpHua aeH/tporpaMMbi npHBe/teHa b Ta6ii. 1. 

HAACEMEMCTBO APHELENCHOIDEA: 

CEMEHCTBA APHELENCHIDAE H PARAPHELENCHIDAE; 

MOPOOJIOTHHECKHH OEJIHK IIPE^KA OTP5IAA APHELENCHIDA 

06a ceMeHCTBa Ha^ceM. Aphelenchoidea — Aphelenchidae h Paraphelenchi- 
dae — cxo/iHbi no 6hojiofhh: nHTaHHe ocymecTBjineTCH Ha rn(|)ax tph6ob, o6bin- 
ho b onarax rpH6Horo pa3JioxceHHH pacTHTejibHbix TKaHeii (FlapaMOHOB, 1962, 
1970; Hunt, 1993). HeKOTopbie bh^h chhibiotch naToreHHbiMH ,ojih KyjibTyp, 
BbipamHBaeMbix b Tenjibix noHBax h TenjiHuax {Aphelenchus avenae , Paraphelen¬ 
chus pseudoparietinus) h KyjibTyp inaMnHHbOHOB (P, myceliophthorus). Flo CTpoe- 
hhk) rjioTKH 6ojiee npoztBHHyTbiM HecoMHeHHo HBjineTCH ceM. Aphelenchidae, 
Torzta KaK HajiHHHe 6ypcbi c pe6paMH—nannnjiaMH y caMuoB 3Toro ceMeHCTBa 
c6jiHXcaeT ero c BHeuiHHMH rpynnaMH Secementia (oTpaaaMH Tylenchida h Rhab- 
ditida). PIosTOMy npeaoK 3Toro npHMHTHBHoro HaztceMencTBa (a cne/toBaTejibHO, 
h Bcero OTpnaa Aphelenchida), hccomhchho, 6bui MHKO(j)aroM h o6na,aaji kom- 
naKTHbiM 6a3anbHbiM xcejie3HCTbiM tcjiom (KaK y Paraphelenchus) (pnc. 1, A), jxevi- 
pnaaMH h (|)a 3 MH,aaMH (pnc. 1, 5, A, E ), neTbipbMH jihhhhmh jiaiepajibHoro 

nojiH (KaK y jihhhhok Aphelenchoidea h nojiOB03pejibix oco6en bojibniHHCTBa 
bh^ob Aphelenchoidoidea) (pnc. 5, B, Jd). CaMKH npe^Ka o6jiaaajiH oBajibHOH 
ByjibBOH (KaK caMKH Aphelenchus) , MOHonpo,aejib(f)HOH nojiOBOH TpybKoii c pezty- 
unpoBaHHOH 3aaHen BeTBbio xceHCKOH nojiOBOH CHCTeMbi (pnc. 4). CneuHajiH3H- 
poBaHHan cnepMaieKa OTcyTCTBOBajia, cnepMHH ztenoHHpoBajiHCb b nepe^Hen 
MaTKe h 3ajiHQM MeniKe Maiepn (pnc. 4, A). Xboct Hec napy TepMHHajibHbix (f)a3- 
MUJXOB B BHfle nop, OCymeCTBJIHBUIHX HyBCTBHTejIbHyiO H XCejie3HCTyiO (f)yHKUHK>, 
bh/ihmo, /uih a,are3HH k cy6cTpaiy h oco6hm CBoero bujxb (o6pa30BaHne KJiy6KOB, 
aHrji.: swarming jinn y^epxcHBaHHH BJiarn h Konyiinunn) (pnc. 5, A, E). CaMUbi 
npe/tKa o6jiaaajin Kay^ajibHOH (neno^epHon) 6ypcon c 4 napHbiMH pe6paMH-na- 
nnjuiaMH (KaK y Aphelenchus) h pacnojioxceHHon Ha nepe^Hen ry6e KJioaKH na- 
pon c6jinxceHHbix BeHTpajibHbix nannjui (KaK y Paraphelenchus) (pnc. 6, A—f). 
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Jiamn 


namn 




Phc. 5. MmxH3ypbi SoKOBoro nojin oipw Aphelenchida. 

A, E — HaaceM. Aphelenchoidea; B—E — HajiceM. Aphelenchoidoidea. A , B, Jl — bmji c JiaTepajibHOH CTopoHbi; 
E, r, E — bmji c BeHTpajibHOH CTopoHbi. namn — /iaTepa^bHoe nojie, (pa3 — (j)a3MHjibi. 

Fig. 5. Incisures of the lateral field in the order Aphelenchida. 



Phc. 6. KayAajibHbie nanHJUibi caivma OTpnAa Aphelenchida. 

A—r— HaaceM. Aphelenchoidea; Jl—3 — HajiceM. Aphelenchoidoidea. A, B, Jl, )K— bmji c6oKy; E, E, E, 3 — bmji 
c BeHTpajibHOH CTopoHbi. IlanHjijibi yKa3aHbi cTpejiKaMH. 

Fig. 6. Male caudal papillae of the order Aphelenchida. 


HaAceM. Aphelenchoidea^ 

Aphelenchoididae 
Seinuridae 

Parasitaphelenchidae > 

Acugutturidae 
Ektaphelenchidae 
Entaphelenchidae j 

Phc. 7. OHJioreHeTHnecKHe oTHomeHHH b oTpaAe Aphelenchida Ha ypoBHe npHMHTHBHoro HaA- 
ceM. Aphelenchoidea h ceMencTB, bxoaaihhx b HaAceM. Aphelenchoidoidea. 

ZtiiHHa apeBa = 22; Cl = 0.95; HI = 0.05; Cl 6e3 HeHHchopMaTHBHbix npu3HaKOB = 0.91; HI 6e3 HeHHcJiopMaTHB- 
hmx npH3H3KOB = 0.09; R1 = 0.75; RC = 0.72; f 3HaneHHe = 13; f-OTHOiueHHe = 0.25 (npn3HaK Cl: jmcnepcHOH- 
Haa CTajiHH MapKHpoBaH KaK unordered, TaK KaK MOKjiy TunaMH paccejieHHH jihhhhkoh h HenojiOB03pejiOH caM- 
koh HMeioTca npoTHBonojioxHbie HanpaBjieHHH nepexojiOB, nporpaMMoii PAUP TaKHe npH3HaKH aBTOMaTHnecKH 

HCKJIIOHeHbl H3 paCHda f 3HaHeHHfl). 

Fig. 7. Phylogenetic relations in the order Aphelonchida at the level of primitive superfam. Aphelen¬ 
choidea and families of the advanced superfam. Aphelenchoidoidea. 
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Flo KpawHew Mepe, ouHa H3 UByx cydTepMHHajibHbix nanHJiJi caMua, Beponrao, 
roMOJiorHHHa (J)a3MH,aaM; He HCKjnoneHO, hto (J)a3MH,abi hcxouho npeucTaBJiHJin 
co6oh jxbsl jiaTepajibHbix pnua xcejie3 h nannjui b6jih3h TepMHHyca h BnocjieucT- 
bhh HHTerpupOBajiHCb b napy opraHOB c TaKTHJibHO->Kejie3HCTOH (J)yHKUHeH. 
CnHKyjibi 6biJiH y3KHe, c OKpyrjiow tojiobkoh, HMejica yzuiHHeHHbiH rydepHaKy- 
jik)m (KaK y Aphelenchidae h Paraphelenchidae) (pwc. 3, A). KaK aMcjjHMHKTHHe- 
CKne Buabi Aphelenchidae h Paraphelenchidae, npeuoK OTpaua odmaji b perno- 
Hax c TenjibiM BjiaxcHbiM KJiHMaTOM c odHjmeM onaroB rpndHoro pa3JioxceHHH 
pacTHTejibHbix TKaHen. Y Aphelenchus ot oSjiHKa npeuKa coxpaHHJiocb CTpoeHHe 
KonyjiHTHBHoro annapaTa caMOK h caMUOB, a xcejie3bi rjioTKH npeo6pa30BaHbi 
b jionacTb. Y Paraphelenchus coxpaHHJiocb npHMHTHBHoe CTpoeHne xcejie3 tjiot- 
kh, ho H3MeHHJiCH KonyjiHTHBHbiH annapaT: 6ypca caMUOB peuyunpoBaHa, Byjib- 
Ba caMOK CTajia mejieBHflHOH, no SoKaM npoKCHMajibHoro KOHua rydepHaKy- 
jnoMa caMUOB c(J)opMHpOBajiacb napa CKJiepouHH, BepoaTHO, BcnoMoraTejibHbix 
CTpyKTyp-pacnopOK npH KonyjmunH c caMKaMH c mejieBHUHOH 6ypcon. Ta- 
khm o6pa30M, 06a ceMewcTBa coBMemaioT npnMHTHBHbie h npouBHHyrbie npn- 
3HaKH. 

fleHuporpaMMa HajiceMeHCTBa He npHBouHTCH, nocKOJibKy oho coctoht H3 
2 MOHoranHHecKHx (coctohiuhx m 3 ouHoro poua) ceMencTB. 


HAUCEMEHCTBO APHELENCHOIDOIDEA: 

MOP<X>OJIOrH4ECKHH OEJIHK nPE^KA HAACEMEHCTBA; 

HAnPABJIEHHB CnEUHAJIH3AU.HH K HAPA3HTH3MY 
B CEMEHCTBAX APHELENCHOIDIDAE, SEINURIDAE, PARASITAPHELENCHIDAE, 
EKTAPHELENCHIDAE, ACUGUTTURIDAE, ENTAPHELENCHIDAE 

Y Aphelenchoidoidea no cpaBHeHHio c 6ojiee npHMHTHBHbiMH Aphelenchoi- 
dea npoH3onuia peuyKUHH uenpHUOB, <J)a3MH£OB, nejiouepHOH 6ypcbi caMUOB, a 
TaKxce nepecTpoHKa tjiotkh, Bbipa3HBinaRCR b peuyKUHH HCTMyca h pa3BHTHH 
moiuhoh jionacTH rjiOTOHHbix xcejie3 (pnc. 1); cc|)opMHpoBajiacb TaKxce cnepMa- 
TeKa, HTO uajio B03MO)KHOCTb COXpaHHTb BbICOKHe TeMnbl HMUeKJiaUKH npH MH- 
HHMaJIbHOM HHCJie KOnyJIHUHH (pnc. 4, E). IlpH 3T0M OTMeneHO, hto cnepMHH 
npn jyiHTejibHOM Haxo>*meHHH b cnepMaTexe mchhiot (|)opMy: hcxouho MejiKHe 
c^epunecKHe nocjie KonyjrauHH ohh npeBpamaioTCH b KpynHbie uHCKOBHUHbie 
(Hiding, 1986). B npeuejiax ceMencTBa moxcho HadjiKWTb H3MeHeHHe Mop(J)o- 
jiothh KaK auanTauHio k cneuH(J)HHecKHM cnocodaM nHTaHHH h ranaM napa- 
3HTH3Ma h <J)ope3HH HaceKOMbiMH-nepeHOCHHKaMH. Flepexou k napa3HTH3My, 
BepoHTHO, npoHCxouHT KaK ot xHiuHHHecTBa, TaK h ot (J)ope3HH, Korua cne- 
UnajiH3HpOBaHHbie uHcnepcnoHHbie jihhhhkh (uayepjiaBpbi) Hcnojib3yiOT Ha- 
ceKOMoro-nepeHOCHHKa jx jih nepeMemeHHH Ha HOBoe pacTeHHe-xo3HHHa, nopa- 
xceHHoe rpndKOBbiM 3a6ojieBaHHeM. Hnxce npoaHajiH3HpoBaHbi mop^ojiothh h 
6hojiothh ceMencTB a^ejieHXOHuoHuen b nopnuKe B03pacTaHHH hx cneunajm- 
3aUHH. 


CeMencTBO APHELENCHOIDIDAE 


&uAoeemin (pnc. 8) 

Hcnojib30BaHHbie <J)HjioreHeTHHecKHe npH3HaKn: Cl — tojiobkh crajieTa: ot- 
cyrcTByiOT [1]; hmciotch [2]. C2 — neuyHKyjia c 4 TydepKyjiaMH Ha kohhhkc 
xBocTa: HMeeTCH [1]; OTcyTCTByeT [2]. C3 — nmaHHe HeMaTOu h napa3HTH3M hx 
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Berntsenus 


Anomyctns 

/ / Schistonchus 

Ruemaphelenchus 

Sheraphelenchus 

Tylaphelenchus 

Megadorus 

Aphelenchoides 

Laimaphelenchus 

Phc. 8. OnjioreHeTH4ecKHe oTHomeHna b ceM. Aphelenchoididae. 

/JjiHHa .apeBa = 17; Cl = 0.67; HI = 0.33; RI = 0.5; RC = 0.33; f 3HaneHHe = 10; f-OTHOiueHne = 0.20. 

Fig. 8. Phylogenetic relations in the fam. Aphelenchoididae. 

jihhhhok: MHKO(J)arnH h <J)HTO(J)arHH [1]; 3KTonapa3HTH3M Ha HaceKOMbix [2]; 
3HflOnapa3HTH3M B HaceKOMbix [3], 

MaipHua iicnaporpaMMbi npiiBeaeiia b Ta6ji. 2. 

■JeojvonuH 

HaH6o^ee 6JIH3KH no 0C06eHH0CT3M 6HOJIOrHH H nHTaHHH K npHMHTHBHbIM 
Aphelenchoidea npeacTaBHTeaa ceM. Aphelenchoididae. BojibuiHHCTBO bhaob acjie- 
JieHXOHflHfl nmaeTca racJiaMH tph6ob b onarax rpndHoro pa3aoxceHHa pacTH- 
TejibHbix TKaHeh h jierKO pa3MHOx<aeTca b KyjibTypax 6a3HflHOMHueTOB in vitro. 
fljia BbiaBJieHHa HaH6oaee npHMHTHBHbix poaoB ceM. Aphelenchoididae Heodxo- 
flHMO epaBHHTb 6HOJIOrHK> H MOpcJ)OJIOrHK) a(|)ejieHXOHflHfl C SjIHXaHIIieH BHeuiHeii 
rpynnoii — npHMHTHBHbIM HaaceM. Aphelenchoidea, TOHHee, c peKOHCTpynpo- 
BaHHbiM Bbiuie npeaKOM Aphelenchoidea h OTpaaa Aphelenchida b hcjiom. flo mh- 
KO(j)ai HH H OTCyTCTBHK) CBH3H C 11 a C e KO M bl M M -11 e p e 11 0 C M M K aM H GojlbllimICTBa BH- 

aoB moxcho BbiacjiHTb pojibi: Aphelenchoides, Laimaphelenchus h Anomyctus. 

Kax h y apyrux Aphelenchoididae, aenpuabi y sthx Tpex poaoa peaymipoBa- 
Hbi, noaBHaacb o6oco6aeHHaa cnepMaiexa b noaoBoh CHCTeMe caMKH. napa 
TepMHHaabHbix (J)a3MHaoB Aphelenchoidea, BepoaTHO, roMoaorHHHa aByM napaM 
6axpoMnaTbix annKMX TydepKya aoKOMOTopHOH neayHKyabi Laimaphelenchus. Oae- 
BHaHa TaKxe roMoaorna Mexcay sthmh asyMH napaMH Ty6epKya naHMacjieaeHXOB 
(HMeioiHHMHCH h y caMHOB) c aByMa napaMH c6anxceHHbix Mexcay co6oh TepMH- 

Ta6jinita 2 

MaTpHita npH3HaKOB njin. flemiporpaMMbi (j)HJioreHeTH4ecKHX oTHomeHHH poaoB 
b ceM. Aphelenchoididae 

Table 2. Matrix of characters for the dendrogram of phylogenetic relations of genera 
in the fam. Aphelenchoididae 


Poa / FlpH3HaK 

Cl 

C2 

C3 

P0Zl/ripH3HaK 

— 

Cl 

C2 C3 

Anomyctus 

1 

2 

1 

Ruemaphelenchus 

2 

2 2 

Aphelenchoides 

2 

2 

1 

Schistonchus 

2 

2 3 

Berntsenus 

1 

2 

2 

Sheraphelenchus 

2 

2 2 

Laimaphelenchus 

2 

1 

1 

Tylaphelenchus 

2 

2 2 

Megadorus 

2 

2 

1 
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HajibHbix namijui Ha XBOCTe caMUOB Aphelenchoidea. Y Aphelenchoides, KaK h 
y 6ojibiiiHHCTBa ^pyrax Aphelenchoididea, TepMHHajibHbie nanHjuibi cjihtm b >xe- 
jie3HCTO-nanHJuiHpHyio CTpyKTypy — MyKpo, pacnojioxceHHyio Ha kohhhkc xboc- 
Ta. OHa MoxceT HMeTb BecbMa cjioxcHoe CTpoeHHe h cjiyxcHT bh^obhm zmarHOC- 
THnecKHM npH3HaKOM b pa3JiHHHbix poRax ( Aphelenchoides , Tylaphelenchus). 

Po^bi Anomyctus h Berntsenus OTJiHnaiOTCH HajiHHHeM oneHb ^JiHHHoro y3KO- 
ro CTHJieTa 6e3 rojiOBOK, Anomyctus TaKXce MomHbiM o6oco6jieHHbiM rydHbiM 
£HCKOM. B 3T0M CXO^CTBO aHOMHKTyCOB C flJIHHHOCTHJieTHblMH (|)OpMaMH H3 
OTp. Tylenchida — 3KTonapa3HTaMH KopHen: Dolichodorus h Belonolaimus , TaKxce 
odjia^aiomHMH MomHbiM rydHbiM zihckom npn orpoMHOM cTHJieTe. Cxo^ctbo 
odycjioBJieHo napajuiejiH3MOM: Bee 3 th poRbi hbjihiotch KopHeBbiMH 3KTonapa- 
3HTaMH {Anomyctus napa3HTHpyeT b KopHe Jiede^bi Atriplex confertifolia (Torr., 
Frem.)) (Allen, 1940). TaKHM o6pa30M, y^JiHHeHHe CTHJieTa h rydHOH ruck Ano¬ 
myctus moxcho CHHTaTb BTopwHHbiMH npHodpeTeHHHMH, KaK h ne^yHKyji Lai- 
maphelenchus. Handojiee 6 jih3khm k npe^KOBOH (j)opMe dojibiiiHHCTBa po^OB 
ceM. Aphelenchoididae moxcho CHHTaTb pofl Aphelenchoides. O^HaKO h oh HeceT b 
cede no KpaHHen Mepe rbc CHHanoMop(})HH: npnodpeTeHHe tojiobok CTHJieTa 
(otxotomhh c po^aMH Anomyctus h Berntsenus) h (|)opMHpoBaHHe MyKpo b pe- 
3yjibTaTe cjihhhhh TepMHHajibHbix <J)a3MH£OB h nanHJiJi (^hxotomhh c po^OM Lai- 
maphelenchus) (puc. 8). 

OcTajibHbie po^bi moxcho CHHTaTb noTOMKaMH pa3JiHHHbix rpynn MHoroBH- 
jXOBoro poRB Aphelenchoides , cneixHajiH3HpoBaBiiiHMHCH k KOHKperabiM HHinaM. 
Po r Megadorus — 3KTonapa3HT KopHeft pacTeHHH c MomHbiM MaccHBHbiM CTHJie- 
tom c KpynHbiMH rojiOBKaMH. Tpn pozia: Tylaphelenchus , Ruemaphelenchus h She- 
raphelenchus coneTaiOT MHKO(})arHio h nmaHHe KJieTKaMH pacTeHHH, ho hx flayep- 
jiapBbi hbjihiotch 3KTonapa3HTaMH pa3JiHHHbix rpynn xcyKOB*. ^ayepjiapBbi Tylap- 
helencus Hcnojib3yiOT b KanecTBe nepeHOCHHKOB ^ojiroHOCHKOB (Curculionidae), 
a Taicxce ycaneH (Cerambycidae) w Kopoe^oB (Scolytidae), ^ayepjiapBbi 6jiH3Koro 
poRB Ruemaphelenchus nepeHOCHTCH xcyKaMH ceMeftcTB Cerambycidae h Scolyti¬ 
dae, a pofl Sheraphelenchus — ceM. Nitidulidae (Nickle, 1970b; Giblin et al., 1984). 
PacTeHHH-xo3HeBa nojiOB03pejibix ocodeft Sheraphelenchus — umpycoBbie, y 
OCTaJIbHbIX 2 3KTOnapa3MTHHeCKHX pOROB CeMeHCTBa, CBH3aHHbIX c HaceKOMbIMH, 
Tylaphelenchus w Ruemaphelenchus , xo3neBa — npeHMymecTBeHHO cocHOBbie Pina- 
ceae. Hbro OTMeTHTb, hto yxce zuih HeKOTopbix bh^ob Aphelenchoides h Laimaphe- 
lenchus OTMeneHa 4)ope3HH h 3KTonapa3HTH3M ^ayepjiapB Ha HaceKOMbix: #ayep- 
jiapBbi L. pensobrinus KOHuempupyiOTCH BOKpyr cnnpaKyji MeTOTopaKca Scolytidae 
(Laumond, Carle, 1971); Aphelenchoides stammeri — 6e3Bpe£HbiH MHKO(|)ar h kom- 
MeHca^ cocHOBbix ^epeBbeB nepeHOCHTCH TaKxce xcyKaMH Spondylis buprestoides 
(Linnaeus, 1758) (Coleoptera: Cerambycidae) Ha ztbrww jihhhhkh (Braasch, 1998). 

Handojiee cneuHajiH3HpoBaHHbiMH 3H£onapa3HTaMH HaceKOMbix cpe^n 
ceM. Aphelenchoididae mo^kho CHHTaTb HeMaio# po^a Schistonchus , napa3HTH- 
pyiomnx Ha couBeTHHX Ficus h nepeHOCHMbix ocaMH — onbuiHTejiHMH porob 
B lastophaga h Ceratosolen (Gasparrini, 1864; Cobb, 1927; Goodey, 1928; Vovlas 
et al., 1992). HeMaTO^bi napa3HrapyiOT Ha KJieTKax coubcthh Ha Bcex ctbrimx 
UHKJia pa3BHTHH, pa3JIHHHbie CTBRUH CnOCOdHbl npOHHKaTb B reMOUeJIb jihhhhok 
h KyKOJiOK oc. Flocjie^HHe pa3BHBaiOTCH ro HMaro n nepeHOCHT HeMaTO/i Ha ho- 
Boe couBeTne, Ky^a HeMara^bi nona^aiOT b momcht HhueKJia^KH HaceKOMoro. 
HmepecHO, hto HeMaTO^bi pa3MHO>KaiOTCH, npoxo^H Becb UHKJia pa3BHTHH h b 
reMOuejie caMOK oc, ho He OTMeneHbi b nojiOB03pejibix caMuax, hto tobopht o 
BbicoKOH cneuHajiH3auHH: pacnpocipaHeHHe MOxceT nponcxo^HTb TOJibKO caM- 
KaMH oc b MOMeHT HHueKJia^KH (Vovlas et al., 1992). Schistonchus , hccomhchho, 
TaKxce npoH3omeji ot Aphelenchoides u 6jih30k k nocjie/meMy no Mop(|)OJiorHH. 


493 



CeMewcTBO SEINURIDAE 


OwioeemiH (pnc. 9) 

Hcnojib30BaHHbie (|)HJioreHeTHHecKHe npH3HaKH: Cl — aM(J)H,abi: oneHb Kpyn- 
Hbie [1]; nopoBmiHbie [2]. C2 — rojiOBHan o6jiacTb — 1: He o6oco6jieHHan [1]; 
o6oco6neHHaH [2]. C3 — kohhhk xBOda caMKw: rojiOBHaTbin [1]; tohko OKpyr- 
jibiH [2]; HHTeBH/iHbiH [3]. C4 — nojtodHan rydepHaKyjnoMy KpomenHan CTpyK- 
Typa y 3a£HeH CTopoHbi OTBepcTHH KJioaKH: HMeeTcn [1]; OTcyTCTByeT [2]. C5 — 
KOHHHecKan nacTb CTHJieTa: uejibHaa [1]; cocTaBHan H3 aByx nacTeft, coejiHHeH- 
HblX yTO^meHHblM KyTHKyJIflpHbIM KOJIbUOM [2]. 

MaTpnua ^eHaporpaMMbi npHBejieHa b Ta6ji. 3. 

3eoAfou,UM 

Bnjtbi 6jiH3Koro a^ejieHxoHOT^aM ceM. Seinuridae Hapaay c MHKO(j)arHeH 
(dojibuiHHCTBO bhjiob ceiiHyp moxcho pa3MHOxcHTb Ha rpndHbix KyjibTypax) ne- 
pexo/iHT k xHiHHHHecTBy Ha jipynix HeMaTojtax: 6aKTepHO(})arax, (})HTonapa3HTax 
h MHKO(})arax, npoKajibiBaa noKpoBbi xcepTB moiuhmm CTHJieTOM (Linford, 1937; 
Linford, Oliveira, 1937; Hechler, 1963; Wood, 1975). 3to OTJinnaeT hx OTjipyrHx 
HeMaTO# 0Tp*ma Aphelenchida. CeHHypHjibi aKTHBHO nojiBHxcHbi, b cbh3h c neM 
y hhx yBe;iHHeH xboct (oTHomeHHe juiHHbi xBOCTa k aHajibHOMy ^HaMeTpy 6o- 
jiee 4), ero kohhhk npejiCTaBJineT co6oh uiHJiOBHjiHbiH KyTHKyjiapHbiH BbipocT 
(y caMuoB h caMOK). IlpHMep ceiiHyp hji noKa3biBaeT 3HaneHHe Kojnomen ctomw 
a^ejieHXH# KaK yHHBepcajibHOH ajianTauHH He TOJibKO k nHTaHHio mhucjihcm h 
paCTHTeJIbHblMH KJieTKaMH, HO H RJIH. nep(j)OpaUHH nOKpOBOB ^pyrHX XCHBOTHbIX. 
3to 3HanHT, hto CTHJieT bo3hhk jxo nepexojia a(t)ejieHXH,a k napa3HTH3My Ha pac- 
TeHHHx. Oh hbhjich BaxcHOH npeajianTauHeH k (j)HTonapa3HTH3My (KaK h k xhiij- 
HHnecTBy y ceHHyp), a He 6bui ajianTauHeH, B03HHKuieH KaK npHcnocodjieHHe 
K paCTHTeJIbHOH^HOCTH. 

XHinHHHeCTBO H CBH3aHH0e C 3THM yZUIHHCHHe XBOCTa H CTHJieTa, BepOHT- 
ho, HBJifliOTCfl BTopHHHbiMH ajjanTauHHMH cenHypna (LlapaMOHOB, 1970). Eyay- 
HH CBOdojlHOXCHBymHMH HeMaTOJiaMH, OHH COXpaHflIOT TaiOKe pm npHMHTHBHbIX 
OCOdeHHOCTeH CTpoeHHfl, BaXCHbIX JIJIH nOHHMaHHH MOp(J)OJIOrHH npejlKa OTpHJia 
Aphelenchida b uejioM. K hhm othochtch OTcyTCTBne tojiobok CTHJieTa h nep- 
neHaHKyjinpHoe pacnojioxceHHe BarHHbi k noBepxHOCTH Tejia (KaK y anaejiMj)- 
Hbix caMOK BHeiiiHHx rpynn ceuepHeraB). 3 th npH3HaKH hmciotqh y mhothx bh- 
jx ob ceHHypna. HanSojiee npHMHTHBHbiM, Beponrao, hbjihctch poa Papuaphelen- 



Papuaphele nchus 


Aprutides 


Seinura 


Paraseinura 
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Phc. 9. 3>HjioreHeTH4ecKHe OTHomeHHH b ceM. Seinuridae. 
ibiMHa apeea = 6; Cl = 1.00; HI = 0.0; R1 = 1.00; RC = 1.00; f 3Ha4eHHe =1; f-OTHOineHne = 0.06. 
Fig. 9. Phylogenetic relations in the fam. Seinuridae. 



Ta6jiHija 3 

MaTpHua npH3HaK0B ann flerutporpaMMbi 
4>HjioreHeTHHecKHX othouichhh pojiob b ceM. Seinuridae 

Table 3. Matrix of characters for the dendrogram of phylogenetic relations 
of genera in the fam. Seinuridae 


Po,a / npH3HaK 

Cl 

C2 

C3 

C4 

C5 

Papuaphelenchus 

1 

1 

2 

? 

1 

Aprutides 

2 

2 

1 

1 

1 

Seinura 

2 

2 

3 

2 

1 

Paraseinura 

2 

2 

3 

1 

2 


chus. Y 3Toro pozta KpyriHbie ry6Hbie au^wxbi, Heo6oco6jieHHaH ry6Han o6jiacTb 
6e3 ry6Horo ztncKa n co cjia6biM BHyTpeHHHM CKejieTOM, OTcyTCTBHe tojiobok 
KopoTKoro CTHJieTa n oKpyrjibm He HHTeBHzmbiH xboct. Ot ototo pojta, BepoHT- 
ho, npoH3omeji pozt Aprutides , xboct KOToporo eme He3Ha4HTe;ibHO yajiHHeH n 
OKpyrjibiH Ha KOHue, a KonyjiHTHBHbiH annapaT caMua BKJHonaeT KpomenHyio 
noztoGHyio rySepHaKyjnoMy CTpyKTypy, hto TaKxce, BepoHTHO, cjieztyeT paccMaTpn- 
BaTb KaK npHMHTHBHyio oco6eHHOCTb, c6jiHxaK>myio Aprutides c HajtceM. Aphe- 
lenchoidea. Ot Papuaphelenchus h Aprutides , BepoHTHO, npoH3onuiH HeMaTOZtbi 
pozta Seinura , kotopmh no nncjiy bhziob (6o;iee 50) moxcho paccMaTpHBaTb KaK 
HanOoiiee ycneniHbiH b ceMencTBe. Y cenHyp aM^Hjtbi KOMnaKTHbie, b nepezt- 
Hen Mac™ rySHon oSjiacTH; xboct cnjibHO yzuiHHeH, Ha KOHue HHTeBHzmbiH; y 
OoJlblUHHCTBa BHZtOB BaTHHa CKOUICHa BeHTpaJlbHO H HMeiOTCH TOJIOBKH CTHJieTa. 
Ot Seinura npoH3omeji 6jih3khh po jx Paraseinura c ztonojiHHTejibHOH aztanTa- 
UHeH k xHmHHHecTBy — noHBJieHHeM hjichhctoto KOHyca CTHJieTa. Y napacefi- 
Hyp HMeeTCH CKOineHHaH BeHTpaJlbHO BarnHa, KaK h y HaH6o;iee npoztBHHyTbix 
ceHHyp. CeHHypH^bi HaHOojiee 6jih3kh k ceM. Aphelenchoididae, b oco6chhocth 
k CBodoztHoxHBymeMy pozty Anomyctus, TaioKe odjiaztaiomeMy zuihhhhm y3KHM 
CTHJieTOM 6e3 TOJIOBOK M KOHHHeCKHM y/tJlHHCHHblM XBOCTOM. 06a 3TH CCMCHCT- 

Ba HanGojiee 6jih3kh k 6o;iee npHMHTHBHbiM Aphelenchoidea, oco6chho poztbi 
Papuaphelenchus , Aprutides (Seinuridae) n Anomyctus , Laimaphelenchus , Aphelen- 
choides (Aphelenchoididae). JIothhho paccMaTpHBaTb cenHypn/t KaK oztHy H3 Han- 
6ojiee jx peBHnx n npnMHTHBHbix rpynn OTpnzta Aphelenchida. 


CeMencTBo PARASITAPHELENCHIDAE 

flpyrHM 6jih3khm k Aphelenchoididae ceMencTBOM hbjihctch ceM. Parasitaphe- 
lenchidae, BKjnonaiomee 2 pojta: Bursaphelenchus w Parasitaphelenchus. Bmibi ee- 
MeHCTBa MoryT nojiHOCTbio npoxojtHTb xcn3HeHHbiM uhkji Ha KyjibTypax rpnOoB, 
oztHaKO b npnpozte 3th HeMaTOjtbi pacnpocTparaioTCH noepejtCTBOM nepeHoea 
HaceKOMbiMH (odbiHHO xcyKaMH KopoeztaMH HJiH ycanaMn) cneuHajiHSHpoBaHHOH 
ZtncnepcHOHHOH J1H4HHKH J3D/J4D (Hunt, 1993; Giblin-Davis et al., 2003; Ryss 
et al., 2005). CxeMa xaoHeHHoro unKJia Parasitaphelenehidae noKa3aHa Ha 
pnc. 13, B, B. 3to ceMehcTBO OTiinnaeTCH HajinnueM TepMHHajibHOH 6ypcbi (toh- 
Hee, 6ypca;ibHoro KpbiJia) y caMuoB no3a,ztH nocjieztHen napbi nanujui (pnc. 2, B , 
r, Jl). noKa3aHO, hto no3a,aH 3-h napbi KayztajibHbix nannjui (pnc. 6 E) 
y HeKOTopbix BHjtOB HMeeTCH eme 2 napbi xe;ie3HCTbix nanujui (Fuchs, 1937; 
Riihm, 1956; Giblin-Davis et al., 2003). Bypca hbjihctch BcnoMoraTejibHbiM opra- 
hom npn KonyjiHUHH c caMKOH. B KyjibTypax tph6ob bhaho, hto no;iOB03pejibie 
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oco6h: caMKH h caMUbi o6pa3yiOT KjiydKH (swarming), cjinnancb xBOCTOBbiMH 
KOHuaMH. Bhjiho, hto b TaKwx KJiy6Kax npoHcxoanT npouecc KonyjiauHH: xboct 
caMua H3orHyr Hanojtodne pyHKH 30HTHKa jihhkhm 6ypcajibHbiM KpbijiOM BHyrpb, 
nosTOMy cjiHnaHHH caMuoB c caMuaMH He nponcxojtHT, Toraa KaK npaMon ko- 
HHHeCKHH XBOCT CBMKH JieTKO nOnajtaeT BHyrpb JIHnKOrO H3HyTpH, KpiOKOOd- 
pa3Horo xBOCTa caMua (Heony6jiHKOBaHHoe HadjuoaeHne aBTopa). ,ZI,Ba 6jih3khx 
poaa OTjiHnaiOTCH cnoco6aMH nepeHoca HaceKOMbiM ancnepcHOHHOH jihhhhkh 
J3D/J4D (jiHHbKa J3D > J4D nponcxoanT okojio, Ha hjih b HaceKOMOM). Bnabi 
o6ohx poaoB 3apaxcaiOT HaceKOMoe Ha CTaann KyKOJiKH. 

Y HeMaraa Bursaphelenchus JiHHHHKa npHKpenjineTCfl no jx 3anaTKaMH Haa- 
KpbuibeB KyKOJiKH xyKa hjih Bjie3aeT b ero Tpaxen (Fuchs, 1937; Riihm, 1956; 
Braasch, 2001) (pnc. 13, E). Y Parasitaphelenchus uncnepcHOHHafl JiHHHHKa npo- 
HHKaeT nepe3 Tpaxen hjih nepe3 noKpoBbi b reMOuejib kykojikh, npeBpamaio- 
meiicH 3aTeM b HMaro (Riihm, 1956; Saunders, Norris, 1961; Hunt, Hague, 1974; 
Hunt, 1993) (pnc. 13, B). 3Haonapa3HTHHecKHe jioKajiH3auHH h nHTaHHe b re- 
Mouejie jiHcnepcHOHHOH jihhhhkh Parasitaphelenchus , a TaKxe peuyKunn y Hee 
CTHJieTa h pa3BHTHe KpiOKa, Hcnojib3yeMoro jijih npoHHKHOBeHHH b kykojikh xy- 
KOB KOpoeaOB HBJIHIOTCH BTOpHHHbIMH npHCnOCOOjieHHHMH, OTJIHHaiOlltHMH 3T0T 
poa ot 6ojiee hphmhthbhoto Bursaphelenchus , jmcnepcHOHHbie cmnerabie jih¬ 
hhhkh J3D KOToporo npHKpenjiHiOTCH k noBepxHOCTH kykojikh h Haxojurrcfl b 
nOKOHmeMCH COCTOHHHH JX O npeBpameHHH KyKOJiKH B HMaro, 3aTeM JIHHHIOT Ha 
J4D h nocjiejiHHx HMaro HaceKOMoro nepeHOCHT Ha HOBoe pacTeHne-xo3HHHa. 
npH nHTaHHH HaceKOMbix MOJiojtbiMH noOeraMH pacTeHHH-xo3neB (nepea Kony- 
jiHUHen xykob) hjih npn anaemiaae nocjie KonyjmuHH ancnepcHOHHafl jiHHHHKa 
BbixojtHT h nonaaaeT b xojtbi, o6pa30BaHHbie xyKOM, rae nHTaeTca kjictkbmh 
KCHjieMbi pacTeHHH hjih rpndHbiMH rncjjaMH. B hoboh rajiepee, o6pa30BaHHon 
xcyKOM, jihhhhkh J4D jihhhiot, npeBpamaiOTca b nojiOB03pejibix ocoden. nocjie 
OTKJiajtKH HHU H3 HHX BbIXOJUIT JIHHHHKH J2 (nepBafl JiHHbKa BHyTpH HHUeBOH 
o6ojiohkh), KOTopbie Moryr aaTb Hanajio hobomy noKOJieHHio MHKO(|)aroB hjih 
npeBpaTHTbCH b ancnepcHOHHbix jihhhhok J3D, npHKpemiflioiuHxcfl k noBepx- 
hocth Tejia hjih npoHHKaiomHx b Tpaxen kykojiok xyKOB (Mamiya, 1984) 
(pnc. 13, E). TaKOH xe XH3HeHHbin uhkji h y HeMaToa poaa Parasitaphelenchus , 
3 a HCKJHoneHHeM npoHHKHOBeHHH jtHcnepcHOHHbix jihhhhok b reMOuejib KyKO- 
jiok HaceKOMoro nepeHOCHHKa. BcjieacTBne nmaHnn jmcnepcnoHHbix jihhhhok 
b reMOuejie 3th jihhhhkh h nojiOB03pejibie oco6h Parasitaphelenchus KpynHee 
MaJieHbKHX JtHCnepCHOHHblX JIHHHHOK H OTHOCHTeJIbHO HedOJIbUIHX B3pOCJIbIX 

ocoden Bursaphelenchus. Ohh aocraraiOT b juihhy 3 mm h 6ojiee, Torjta KaK jijih- 
Ha nojioB03pejibix ocoden dypcacjjejieHxoB cocTaBJiaeT 1 — 1.5 mm (Massey, 1966; 
Hunt, Hauge, 1974). CnnKyjibi napa3HTact)ejieHX0B btophhho cpomeHbi no Me- 

JlHaJIbHOH JIHHHH, pOCTpyM CHJIbHO BbITHHyT H JJOCTHraeT BCHTpaJIbHOH CTeHKH 
Tejia: oto TaKxe BTopnnHbie ocodeHHOCTH poaa. 

y Parasitaphelenchidae oraomeHHH CHM6no3a: ct>ope3HH, 3KTonapa3HTH3M h 
3Haonapa3HTH3M orpaHHHeHbi lOBeHHJibHOH jwcnepcnoHHOH CTaanen. Oraome- 
hhh OypcacJjejieHxoB c HaceKOMbiMH moxho xapaKTepn30BaTb KaK (J)ope3Hio c 
TeuaeHunen k nepexoay k 3KTonapa3HTH3My (cJjaKT nnTaHHH uncnepcHOHHOH 
jihhhhkh He uoKa3aH) (pnc, 13, E), a jtHcnepcnoHHbie jihhhhkh napa3HTac|)e- 
jieHxoB b reMOuejie yxe hbjihiotch THnnHHbiMH 3H,aonapa3HTaMH. T. e. XH3HeH- 
Hbin uhkji Parasitaphelenchus (pnc. 13, B) CTaHOBHTCH HacTOfliUHM uhkjiom na- 
pa3HTa co CMeHon jxsyx xo3aeB, pacTeHHH h HaceKOMoro; HaceKOMoe H3 nepe- 
HOCHHKa npeBpamaeTCH b HacToamero xo3HHHa napa3HTHHecKon HeMaTojtbi. 
Parasitaphelenchus moxho paccMaTpnBaTb KaK BepmnHy sbojiiouhh ceMencTBa 
b HanpaBjieHHH cneunajiH3auHH k napa3HTH3My. Parasitaphelenchidae 6jih3ko 
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k ceM. Aphelenchoididae, b npeflejiax nocjietfHero ceMencTBa — k HeMaTO^aM 
po,aa Aphelenchoides. Bursaphelenchus 6jih30k k Aphelenchoides , OTJiHHancb rJiaB- 
hmm o6pa30M HajiHHueM xboctobom 6 ypcbi y caMixoB h HaceKOMoro-nepeHOCHHKa 
ju ih CTatfHH ^HcnepcHOHHOH jihhhhkh HeMaTOAbi. O^HaKO b po^e Aphelenchoides 
Taoce HMeiOTCH BH#bi co cxo^HbiM napa3HTacf)ejieHXH£aM uhkjiom: A. stammeri , 
A. microstylus h, bo3moxcho, HeKOTopbie ^pyrae bh jxu, CBH3aHHbie c cocHOBbiMH 
.aepeBbHMH (A. appendurus , A. clarus, A. montanus, A. parasexlineatus , A. resinosi , 
A paramonovi). 

,5eH£porpaMMa ceMeftcTBa He npHBO^HTCH, nocKOJibKy oho coctoht H3 2 po- 
IX ob, 6ojiee npHMHTHBHoro Bursaphelenchus h 6ojiee npo#BHHyToro Parasitaphe- 
lenchus. 


CeMeficTBO EKTAPHELENCHIDAE 

OuAoeeuuH (pnc. 10) 

Hcnojib30BaHHbie (JwjioreHeTHHecKHe npH3HaKH: Cl — rojiOBHan oOjiacTb: 
BbicoKan [1]; oneHb HH3Kaa [2]. C2 — tojiobkh crajieTa: oTcyTCTByiOT [1]; HMe- 
lOTCH [2]. C3 — KOHHHK XBOCTa: HHTCBH/IHblH HJIH KynOJIOBH£HbIH C pe3KHM Cy- 
XCeHHeM XBOCTa K IHHJIOBHJIHOMy KOHHHKy [1]; OKpyrJIblH HJIH 3aOCTpeHHbIH [2]. 
C4 — MecTO coe^HHeHHH npoKopnyca c MejinajibHbiM 6yjib6ycoM: c OTHeTJiHBbiM 
cyxceHneM npoKopnyca [1]; 6e3 cyxceHHH npoKopnyca [2]. C5 — juiHHa cTHJieTa: 
15 pm h 6ojiee [1]; 10 pm h MeHee [2]. C6 — cnnKyjibi caMua: mnpoKHe [1]; 
y3KHe [2]. C7 — nocTByjibBapHbin MernoK MaTKH: HMeeTCH [1]; OTcyTCTByeT [2]. 
C8 — MejiHajibHbiH 6yjib6yc: OBajibHbin [1]; OKpyrjibin [2]. C9 — paccejiHTejib- 
Han CTajiHH >KH3HeHHoro uHKJia: jihhhhkh Bcex B03pacT0B h nojiOB03pejibie caM- 
Ubi h caMKH [1]; HenojiOB03pejian oceMeHeHHan caMKa [2]; cneunajiH3HpoBaH- 
HaH jiaTeHTHan jiHHHHKa (aayepjiapBa) [3]. 

MaTpnua jieH^porpaMMbi npnBejieHa b Ta6ji. 4. 

Seomou.uH 

CeM. Ektaphelenchidae TaioKe npoH30imio ot hphmhthbhhx Aphelenchoidi¬ 
dae. B OTJiHHHe ot nocjiejiHHX, y 3KTac|)ejieHXH ( n pejiyuHpoBaHbi peKTyM h aHyc 
y nojiOB03pejibix caMOK. )Kn3HeHHbiH uhkji BKjnonaeT HaceKOMoro-nepeHOCHH- 
Ka (Coleoptera: Scolytidae; Diptera: Cecidomyidae). flncnepcHOHHbie jihhhhkh 
J3D/J4D hjih HenojiOB03pejibie onjio^OTBopeHHbie caMKH 3apaxcaiOT KyKOJiKy 



Ektaphelenchoides 

Ektaphelenchus 

Cryptaphelenchoides 

Cryptaphelenchus 

Phc. 10. OnjioreHeTHqecKHe OTHomeHHH b ceM. Ektaphelenchidae. 

,ZhiHHa apeBa = 7; Cl = 0.91; HI = 0.09; R1 = 0.00; RC = 0.00; f 3HaHeHHe = 2; f-oTHoineHHe = 0.06. 

Fig. 10. Phylogenetic relations in the fam. Ektaphelenchidae. 
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Ta6jinua 4 

MaTpHixa npH3HaKOB rjih aeHaporpaMMbi cJ)MjioreHeTMMecKMx oTHoineHHM poaoB 
b ceM. Ektaphelenchidae 

Table 4. Matrix of characters for the dendrogram of phylogenetic relations 
of genera in the fam. Ektaphelenchidae 


Pon / npH3H3K 

Cl 

C2 

C3 

C4 

C5 

C6 

Cl 

C8 

C9 

Ektaphelenchoides 

i 

1 

1 

1 

1 

1 

1 

i 

1 

Ektaphelenchus 

1 

2 

2 

1 

1 

1 

1 

1 

2 

Cryptaphelenchoides 

1 

2 

2 

2 

1 

1 

1 

1 

2 

Cryptaphelenchus 

2 

2 

2 

2 

2 

2 

2 

2 

3 


HaceKOMoro, BnocjieacTBHH npeBpamaiomyiocH b HMaro. riocjie nepeHoca c- 
nepcMOHHOM cTaanH HaceKOMbiMH Ha jtpyroe pacTeHne HeMaToabi npeBpamaioT- 
ch b nojioB03pejibix oco6en, nHTaiomHXCH rH(j)aMH rpn6oB. TaKxce BeayT ee6n h 
npojtyunpyeMbie nojioB03pejibiMH caMKaMH jihhhhkh. Bnabi Ektaphelenchidae 
MoryT pa3MHoxaTbCH b tph6hoh KyjibType (KopeHneHKo, 1987; Hunt, 1993). 
3to 03Ha4aeT, hto Bee cia jx\m uHKJia MoryT 6bm> MHKoc|)araMH h Jimiib jxj ih pac- 
eeJieHHH HyXHO (J)OpMHpOBaHHe CneUHaJIH3HpOBaHHOH AHCnepCHOHHOH CTaflHH. 
,H,OKa3aHO, 4T0 JIH4HHKH H OnJIOflOTBOpeHHbie Hen0JI0B03peJIbie eaMKH 3KTa(J)e- 
jieHXH/t nmaioTCH 3KTonapa3HTH4ecKH Ha HacjeKOMOM-nepeHOCHHKe, oTcaebiBan 
nepe3 CTHJieT reMOJiHM(J)y HaceKOMoro (Ruhm, 1956; D. Hooper in Hunt, 1993, 
p. 108—109). TaKHM o6pa30M, no cpaBHemno c Bursaphelenchus H3 6iiH3Koro 
ceM. Parasitaphelenchidae y Ektaphelenchidae nponcxo/uiT CTaHOBJieHHe HacTOH- 
mero 3KTonapa3HTH3Ma y jmenepcHOHHbix ct&rwVi (jihhhhok h onjiojtOTBopeH- 
hoh HenojioB03pe;ioH caMKn). KaK ejiejtCTBHe cneuHajiH3auHH k 3KTonapa3H- 
TH3My, npoHcxoaHT pejtyKUHH peKTyMa h aHyca. 

Handojiee npHMHTHBHbiM b ceM. Ektaphelenchidae, hccomhchho, hbjihctch 
poa Ektaphelenchoides. 06 3tom roBopm npHMHTHBHan Heo6oeo6jieHHaH rojiOB- 
Han oOiiacTb eo cjiadbiM BHyTpeHHHM CKeneTOM, cjiadbin CTHJieT 6e3 6a3ajibHbix 
TOJIOBOK, TaKXCe yZUIHHCHHblH XBOCT C HHTeBH£HbIM HJIH IHHJIOBHaHblM OKOH4a- 
HHeM, CdjlHXCaiOmHH 3THX HeMaTOfl CO CBOOOflHOXHBymHMH H aKTHBHO nOflBHX- 
HbiMH BHeuiHHMH rpynnaMn: Anomyctus (Aphelenchoididae) h Seinuridae. Hpo- 
Kopnyc 3KTa(J)ejieHxoHaecoB coejxuncH c MejmajibHbiM 6yjib6ycoM nepeTHXKOH, 
3TO TaKXe CBOHCTBeHHO aKTHBHO nOJtBHXHblM HeMaTOJUlM. Ho 3TOH OCOGeHHO- 
cth, TaKxce no lumpokhm cnnKyjiaM, bmcokoh rydHOH o6;iacTH h jyiHHHOMy toh- 
KOCTeHHOMy cTMJieTy k Ektaphelenchoides 6jih30k po jx Ektaphelenchus , Ektaphe¬ 
lenchoides napa3HTHpyeT BHyTpn KCHJieMbi Pinaceae, Fagaceae h bo BHyTpeHHnx 
TKaHHX Musa. OjtHOBpeMeHHO STM HeMaTOZlbl nHTaiOTCH reMOJIHM(j)OH jihhhhok h 
KyKOJiOK xcyKOB KopoeaoB (Coleoptera: Scolytidae) h Myx Xylodiplosis (Diptera: 
Cecidomyidae), zuih nero npoKajibiBaiOT nx noKpoBbi CTHJieTOM (Baujard, 1984; 
Hunt, 1993). 3th HaceKOMbie na CTaann HMaro cjiyxaT nepeHocnnKaMH HeMa- 
to a. Ektaphelenchus oSnTaeT b xoaax KopoejtoB, nojioB03pejibie eaMKH h jihhhh- 
kh nmaiOTCH, K3K MMKO(J)arH, a onjioAOTBopeHHan HenojioB03pejiaH caMKa (mc- 
nepcHOHHaH CTaann) o6pa3yeT npHKpenHTejibHbin kokoh non 3JiHTpaMH h Ha 
6pioiiiHbix TeprHTax Hylastes h jtpyrnx xcyKOB ceM. Scolytidae (Thorne, 1935; 
Massey, 1956, 1974; Ruhm, 1956) (pne. 13, /). 3to yxce, hccomhchho, mar b Ha- 
npaBJieHHH cneuHajiH3auHH k HaeeKOMOMy-nepeHOC4HKy no epaBHeHHio e 6ojiee 
npHMHTHBHbiM Ektaphelenchoides. OiejtyiomHM b (J)HJioreHeTH4ecKOH jihhhh ee- 
MencTBa h oztHOBpeMeHHo cjieztyiomeH CTaanen eneuHajiH3auHH k napa3HTH3My 
Ha HaeeKOMbix hbjihctch po n Cryptaphelenchoides. KpnnTa(J)ejieHXOHjtecbi otjih- 
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HaiOTCH CKJiepOTH3HpOBaHHOH TOJIOBHOH 06 jiaCTbK), KOpOTKHM, HO SoJiee MOm- 
HbiM CTHjieTOM c liiHpoKHM KaHajioM, OTcyTCTB h e m nepemacKH npoKopnyca ne- 
pejt MeOTajibHbiM SyjibSycoM. OmiojiOTBopeHHbie HenojioB03pejibie caMKH 3toto 
pojta npHKpenjiHioTCH k noKpoBaM jihhhhok 4-ro h 5-ro B03pacT0B Scolytidae, a 
Taoce nojt 3JiHTpaMH KyKOJiOK h HMaro xyKOB c noMombio njieHnaTOH CTpyKTy- 
pbi, pacnojioxeHHOH Ha mee HeMaTO/ibi (Hunt, Hague, 1976). CaMKa b coctoh- 
hhh aHa6no3a nepeHOCHTCH HaceKOMbiM Ha HOBoe pacieHHe ceM. Pinaceae. Ho- 
naB b HOByio rajiepeio Kopoe^a, caMKa «o^KHBaeT» h npojtyunpyeT jihhhhok, Bee 
era^HH pa3BHTHH HeMaxojtbi nnxaiOTCH THC^aMH tph6ob b rajiepee (Hunt, Hague, 
1976) (pnc. 13, r). Pkdm npeOTOJiaraeT TaioKe, hto bo3moxho 3KTonapa3HTHHe- 
CKoe nuTaHne Ha KyKOjiKax KopoeziOB (Ruhm, 1956). BepniHHOH (jjHJioreHera- 
HeCKOH J1HHHH CeMCHCTBa H CneUHaJIH3aUHH K 3HTOMOnapa3HTH3My HBJIHCTCH 
pojt Cryptaphelenchus. roJiOBHan odjiacTb CKJiepoTH3npoBaHa, ho CHJibHO ynjio- 
meHa, a noTOMy He oSocoSjieHa ot Tena. Cthjict oneHb kopotkhh, ho MomHbiH, 
c 6a3ajibHbiMH rojiOBKaMH. MejmaJibHbiH 6yjib6yc OKpynibiH, HeT nepemacKH hct- 
Myca nepejt hhm. Tejio 3thx HeMaTo/i HanOojiee KopoTKoe no cpaBHeHHio c jtpy- 
thmh pojtaMH ceMewcTBa. ,H,HcnepcHOHHbiMH CTa^HHMH Cryptaphelenchus hbjih- 
iotch ^ayepjiapBbi J3D/J4D, npoHHKaiomHe b MajibnnnieBbi cocyztbi, hjih npn- 
KpenjiHiomnecH nojt 3JiHTpaMH h mok cerMeHTaMH 6piomKa KopoejtoB Scolytidae 
(Ruhm, 1956) (pnc. 13, E). VKoponeHne Tejia h nepeHOC /mcnepcHOHHOH cra- 
OTH C OmiOflOTBOpeHHOH caMKH Ha paHHHe JIHHHHOHHbie CTaflMM, HeCOMHeHHO, 
HBJIHeTCH BaxcHOH ajianTauneH UHKjia Cryptaphelenchus k 3HTOMonapa3HTH3My: 
jihhhhkh MeHbine no pa3Mepy h MoryT jierne npoHHKaTb Ha noBepXHOCTb Tejia h 
BHyTpb xyKOB h jiynine oOecneHHBarb nepenoc Ha HOBoe pacieHHe h rpnOHHuy 
(nepecTpoHKa UHKjia b ceMeficTBe noKa3aHa Ha pnc. 13, CTpejiKa F—E). B <J)H- 
jioreHeTHnecKOH jihhhh ceMehcTBa 3KTa<J)ejieHXH,a Mop<|)OJiorHHecKHe pnjjbi H3- 
MeHeHHH cooTBeTCTByiOT npeo6pa30BaHHio Ghohothh HeMaTO/t, co CMemeHHeM 
OTcnepcHOHHQH (JiyHKUMH Ha 6ojiee paHHHe CTajiHH xcH3H.eHHoro UHKjia. 


CeMencTBO ACUGUTTURIDAE 


0UAoeeuuM (pnc. 11) 

Mcnojib30BaHHbie <J)HJioreHeTHHecKHe npH3HaKn: Cl — <J)opMa Tejia caMua h 
caMKH: nepBeoo6pa3HaH [1]; B3jtyiaH [2]. C2 — 3KCKpeTopHan nopa y nojioB03- 
pejibix caMOK: no3a/iH Me/majibHoro 6yjib6yca [1]; okojio tojiobhoh o6jiac™ [2]. 
C3 — pocTpyM cnHKyjibi caMixa: ne TpyOnaTbiH [1]; b BHite tohkoh juihhhoh 
TpySKH [2]. C4 — juiHHa CTHJiexa: 70 mkm hjih MeHee [1]; 6ojiee 70 mkm [2]. C5 — 



Acugutturus 


Vampyronema 


Noctuidonema 


Pnc. 11. OHjioreHeTHqecKHe oTHomeHHH b ceM. Acugutturidae. 

/UiHHa flpeBa = 5; Cl = 1.0000; HI = 0; R1 = 0/0; RC = 0/0; f 3HaqeHHe =0; f-OTHOineHHe = 0. 
Fig. 11. Phylogenetic relations in fam. Acugutturidae. 
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Ta6jiMua 5 

MaTpHua npM3HaKOB zuih zterwporpaMMbi 
cJ)MJioreHeTM4ecKMX oTHomeHHM po^oB b ceM. Acugutturidae 

Table 5. Matrix of characters for the dendrogram 
of phylogenetic relations of genera in the fam. Acugutturidae 


Pofl / ripH3HaK 

Cl 

C2 

C3 

C4 

C5 

C6 

Acugutturus 

1 

1 

1 

1 

1 

1 

i 

Vampyronema 

2 

2 

2 

1 

2 

1 

Noctuidonema 

2 

2 

2 

2 

3 

2 


juiHHa cnHKyji caMiia (no cpejtHHHOH jtyre): MeHee 35 mkm [1]; 35—50 mkm [2]; 
70 mkm n bojiee [3]. C6 — kohjihjiioc cnnKyjibi caMixa: OTcyTCTByeT hjih MajieHb- 
khh [1]; KpynHbin o6oco6jieHHbin [2], 

Maipnixa aeiiaporparuMbi npiiBeaena b xaoa. 5. 

Seomouiifi 

CeM. Acugutturidae OTJiHuaeTCJi OHeHb juihhhmm cthjictom (6ojiee 50 mkm) 
c npeoOjiaaaioineH kohhhcckoh HacTbio, cocTaBjunomeii 6ojiee 70 % ero jtJiHHbi. 
3th HeMaTottbi — cnennajiH3HpoBaHHbie 3KTonapa3HTbi HaceKOMbix (TapaKaHOB 
h MOJien) KapH6cKoro perHOHa. EcTecTBeHHO, juiHHHbiH nepcjjopnpyioinHH cth- 
JieT HBjiHeTCH ajtanTanneH k nHTaHHio reMOJiHM<i)OH xo3aeB. Tejia caMOK h3h6o- 
Jiee cneitHajiH3HpoBaHHbix pojtoB Vampyronema h Noctuidonema B3flyTbie, caMKH 
MaaonoflBHXCHbi. JIhhhhkh h noaoB03peabie oco6h KOHuempHpyiOTca Ha 6pioin- 
Ke h y ocHOBaHHH KpbiJibeB HaceKOMbix (Remillet, Silvain, 1988; Rogers et al., 
1990a, b; Simmons, Rogers, 1990a, b, 1991). PaccejiHTejibHOH CTajmen cjiyxHT 
ORnoflOTBopeHHan HenoJiOB03pejiaH caMKa (pnc. 13,20- 3™ neMaTOjtbi He nma- 
KiTCfl Ha rpHbax hjih TKaHHX pacTeHHH. CeMencTBO npejtcTaBJiaeT co6oh Kpan- 
hioio CTyneHb cneitHajiH3auHH k 3KTonapa3HTH3My Ha HaceKOMbix. 3KTonapa3H- 
TH3My cnoco6cTByeT MarKOCTb noKpoBOB nojioB03pe;ibix HaceKOMbix, ncnojib- 
3yeMbix b KanecTBe xoxbcb — xapaKanon h Moaeii. 

HeCOMHeHHO, npHMHTHBHbIM B CeMeHCTBe HBJIHeTCH pojt Acugutturus c HepBe- 
o6pa3HbiM TejiOM, OTHOCHTejibHO (juifl aaimoro aanimocxMaeiHoro ceMeiicTBa) 
KOpOTKHM CTHJICTOM H THnHHHbIMH a<J)ejieHXOHflHbIMH CnHKyJI3MH. AcUgUttlirUS 
napa3HTHpyeT Ha noBepxHOCTH Tejia (npeHMymecTBeHHO nojt KpbiJibHMH) Tapa¬ 
KaHOB Periplaneta americana L. (Hunt, 1980). ,H,Ba ocTajibHbix pojta Noctuidonema 
h Vampyronema napa3HTHpyiOT Ha mojihx Taioxe b KapiiocKOM pernoiie. Noctui¬ 
donema 6e3ycjiOBHO o6jia;taeT 6ojiee cneitHajiH3HpoBaHHOH MopiJiojiorHeH: th- 
raHTCKHM CTHJieTOM 105—185 mkm h orpoMHbiMH Hpe3Bbi4aHHO cjiojkho ycrpoeH- 
hhmh cnHKyjiaMH. MHTepeceH napajuiejiH3M, npoHBjijnouxHHCH b CMemeHHH Bne- 
pejt k rojiOBHOH obnacTH SKCKpexopHoii nopbi y Noctuidonema h Vampyronema — 
aByx poaoB c B3jtyTbiMH caMKaMH (y Acugutturus nopa pacnojioxceHa no3aan HepB- 
Horo KOJibna h MeanaabHoro 6yjib6yca). TaKoe >Ke CMemeHHe Haoaioaaexca b 
orpajte Tylenchida y cTannoHapHbix B3tiyTbix caMOK ceM. Meloidogynidae. Bepo- 

HTHO, 3KCKpenH5I B3JKH3 flJIH HHJtyKUHH MOflH^HKaUHH TK3HCH X03HHH3 npH 
cTannoHapHOM nHTHHHH. B ceMencTBe iiaoaioaaexcM renacHiiHa k peavKixHH peK- 
TyMa h aHyca (peKTyM OTcyTCTByeT hjih He (liyiiKUHOiinpyeT y Acugutturus h Vam¬ 
pyronema), hto c6jiH>KaeT Acugutturidae c 3 KTonapa 3 HTHnecKHMH Ektaphelen- 
chidae. CKopee Bcero sto ccmchctbo HeMaTOjt 6epeT Hanajio ot npHMHTHBHbix 
Ektaphelenchidae, Taxxe bbjihioiuhxch 3KTonapa3HT3MH HaceKOMbix Ha cTajtHax 
jtHcnepcHOHHbix jihhhhok h HenojiOB03pejibix caMOK. BepoHTHO, aKyryrrypHflbi 
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npoH30imiH ot Ektaphelenchidae, 6 jih3khx k Anomyctus (Aphelenchoididae); no- 
cjie^HHH po,a 6 jih30k k caMOMy npHMHTHBHOMy po^y 3KTa(J)ejieHXH,a Ektaphelen- 
choides (cm. Bbiuie pa3^eji no Ektaphelenchidae). 


CeMewcTBO ENTAPHELENCHIDAE 


OuAoeemtH (pnc. 12) 

Hcnojib30BaHHbie (J)HjioreHeTHHecKHe npH3HaKH: Cl — a^yjibTHbie CTa^nn b 
reMOuejie xo3HHHa: TOJibKO no;iOB03pejibie nnuenpo^yunpyiomHe caMKH (MF) [1]; 
caMUbi, HenojiOB03pejibie oceMeHeHHbie caMKH (IF), nojiOB03pejibie HHuenpo,ayuH- 
pyiomHe caMKH (MF) [2]. C2 — fljiHHa Tejia caMuoB h HenojiOB03pejibix oceMe- 
HeHHbix caMOK: paBHa /yiHHe Tejia no;iOB03pejibix HHuenpo^yuHpyiomHX caMOK [1]; 
b 4 h 6ojiee pa3 MeHbine, hqm ^jiHHa Tejia no;iOB03pejibix HHuenpo^yuHpyiomHX 
caMOK [2]. C3 — nocTByjibBapHbiH MeiuoK MaTKn: HMeeTcn [1]; OTcyTCTByeT [2]. 
C4 — THn pa3MH0xceHHH no;iOB03pejibix caMOK: HHuepo>KaeHHe [1]; hhuokhbo- 
poxcaeHne [2]. C5 — npeHMymecTBeHHan jioKajiH3aunH caMuoB h Heno;iOB03pe- 
jibix oceMeHeHHbix caMOK: b reMOuejie HaceKOMoro-nepeHoennKa h cbo6o^ho 
BH e HaceKOMoro [1]; BHyTpH MaTKH nojiOB03pejion caMKH HeMa tojx Toro xce bh- 
n a [2]. 

MaTpnua aeH^porpaMMbi npHBe^eHa b Ta6;i. 6. 

3eojifoi{UM 

CeM. Entaphelenchidae — Bbicuian CTyneHb cneuHajiH3auHH oTpH^a Aphelen- 
chida k 3H^onapa3HTH3My Ha HaceKOMbix. ^HcnepCHOHHOH CTa^nen hbjihctch 
onjio^OTBOpeHHaH HenojiOB03pejian caMKa, hto cdjinxcaeT aaHHoe ceMenctBO c 
Entaphelenchidae. HenojiOB03pejian caMKa npOHHKaeT nepe3 noKpOBbi b Ky- 
KOjiKy hjih jiHHHHKy HaceKOMoro-xo3HHHa (Coleoptera: Staphylinidae, Silphidae, 
Curculionidae). Ilep(|)opauHH noKpOBOB HaceKOMbix, KaK h y Parasitaphelenchus 
(ceM. Parasitaphelenchidae) nponcxo^HT nocpe^CTBOM cmneTa. CaMKa HeMaTo- 
jib i npeBpamaeTCH b nojiOB03pejiyio (J)opMy, CHJibHO yBejiHHHBaeTcn b ^HaMeTpe 
h npHCTynaeT k OTKJia^biBaHHio hhu. 

Handojiee npHMHTHBHbiM b ceM. Entaphelenchidae hbjihctch po jx Entaphelen- 
chus : b reMOuejie xo3HHHa napa3HTHpyeT nojiOB03pejiafl caMKa 3HTa(J)ejieHXOB, 
OTpoxcaaioman hh ua. H3 hhx Bbixo^HT jihhhhkh, pa3BHBaiomHecH jxo jihhh- 
hok TpeTbero B03pacTa J3, KOTOpbie h noKH^aiOT xo3HHHa. JIhhhhkh jihhhiot 



Entaphelenchus 


Peraphelenchus 


Roveaphelenchus 


Praecocilenchus 


Phc. 12. Omji oreHeTHMecKHe OTHouieHHH b ceM. Entaphelenchidae. 

JXjmna apeBa = 7; Cl = 0.83; HI = 0.17; R1 = 0.80; RC = 0.67; f 3HaneHHe = 4; f-oTHomeHHe = 0.22. 
Fig. 12. Phylogenetic relations in the fam. Entaphelenchidae. 
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Ta6jiHua 6 

Maipnija npH3HaK0B juisi aeHflporpaMMbi 
4)HJioreHeTHHecKHx oTHomeHHH poaoB b ceM. Entaphelenchidae 

Table 6. Matrix of characters for the dendrogram 
of phylogenetic relations of genera in the fam. Entaphelenchidae 


Po# / npH3HaK 

Cl 

C2 

C3 

C4 

C5 

Entaphelenchus 

1 

1 

1 

1 

1 

Peraphelenchus 

2 

1 

1 

1 

1 

Roveaphelenchus 

2 

2 

2 

2 

1 

Praecocilenchus 

2 

2 

2 

2 

2 


bo BHeuiHeii cpeue, npeBpamaioTCfl b caMuoB h HenojiOB03pejibix caMOK. IIo- 
cjie^HHe nocjie KonyjiauHH BHeapaiOTCfl CKB03b noKpoBbi b KyKOJiKy xcyKa-xo3H- 
HHa (Coleoptera: Staphilinidae) (Wachek, 1955) (pnc. 13, T). Y 6ojiee npouBHHy- 
Toro poua Peraphelenchus Bee aayjibTHbie CTaann (He TOJibKo nojiOB03pe;ibie caM- 
kh, ho h caMUbi h onjiouoTBopeHHbie HeHHueKJiaAymne caMKH) napa3HTHpyioT 
b reMouejie xo3HHHa (Coleoptera: Silphidae). OuHaKO Bee auyjibTHbie CTaunn 
eme 6jih3kh no pa3MepaM Tejia, a HenojiOB03pejibie (HenHueKJiauymHe) caMKH 
HMeiOT pa3BHTbIH nOCTByJIbBapHblH MeillOK MaTKH, 06 bIHH 0 HCnOJlb3yeMbIH CaM- 
KaMH acj)ejieHXHfl bhciuhhx rpynn npn BbiBeaeHHH nnua Hapyxcy. CaMKH Pera¬ 
phelenchus HiiuepoflflmHe, oTKJiaabiBaioT niiua b roHauy xo3HHHa, H3 hhu bm- 
jiynjiHioTCH jihhhhkh, BHyTpH roHaabi HaceKOMoro pa3BHBaiomHecH b caMuoB h 
HenojioB03pe;ibix caMOK. Flocjie KonyjinuHH caMUbi norn6aK)T, a omiouoTBopeH- 
Hbie HenojiOB03pe;ibie caMKH bmxouht nepe3 peKTyM xo3HHHa Hapyxcy h BHeupn- 
kdtch b HOByio jiHHHHKy xcyKa (Wachek, 1955) (pnc. 13, /(). 

Poubi Roveaphelenchus h Praecocilenchus 6o;iee cneunajiH3HpoBaHbi k ohto- 
Monapa3HTH3My: pa3Mepbi nojiOB03pejion caMKH CHJibHo yBejiHHeHbi (jxo 2 mm h 
6ojiee), Tor^a KaK caMUbi h HenojiOB03pe;ibie caMKH CTaHOBHTCH KapjiHKOBbiMH 
(0.20—0.35 mm). 3a^HHH MernoK MaTKH y HenojioB03pejibix caMOK othx jxsyx po- 
jx ob peflyunpoBaH, no;ioB03pejibie caMKH CTaHOBHTCH HHuexcHBopounmHMH: ™- 
raHTCKHe MaTKH HX 3anOJlHeHbI HHUaMH H BbllUejUUHMH H3 HHX JIHHHHKaMH pa3- 
Hbix B03pacT0B. j3,HcnepCHOHHOH CTa^neH npouojixcaeT cjiyxcHTb omiouoTBopeH- 
HaH HenojiOB03pejian caMKa, Bbixojunuan H3 nojioB03pejion oco6h xo3HHHa h 
BHe^pniomaHCH b JiHHHHKy hjih KyKOJiKy HaceKOMoro. V Roveaphelenchus caMUbi 
h HenojioB03pe;ibie caMKH HaxojuiTCfl BMecTe c yBejiHneHHbiMH nojioB03pe;ibiMH 
caMKaMH b reMouejie xo3HHHa (Nickle, 1970a). V Praecocilenchus KapjiHKOBbie 
caMUbi h HenojiOB03pe;ibie caMKH BHyrpHMaTOHHbie: ohh pa3BHBaioTCH H3 jihhh- 
HOK B THTaHTCKOH MaTKe nOJIOB03peJ10H caMKH H TaM xce KOnyJlHpyiOT. riojio- 
B03pejibie caMKH KOHueHTpnpyiOTCfl y HHueKJiaua (ovipositor) caMOK xcyKOB Rhyn- 
chophorus bilineatus (Montrouzier) (Coleoptera: Curculionidae). Flocjie Konyjin- 
uhh onjiouoiBopeHHbie HenojioB03pe;ibie caMKH bhxouht Hapyxcy h 3apaxcaiOT 
HOBbix KyKOJioK xcyKOB (Poinar, 1969). Poa Praecocilenchus moxcho paccMaTpn- 
BaTb KaK BepniHHy <|)HJioreHeTHHecKOH bctbh ceM. Entaphelenchidae h cneuna- 
JlH3aUHH K 3HTOMOnapa3HTH3My. 

ToHKOCTeHHblH CTHJieT 6e3 TOJIOBOK H UHCnepCHOHHafl CTa^Hfl >KH3HeHHOTO 
UHKjia (HenojioB03pejian onjiouoTBopeHHan caMKa) He no3BOJiniOT CBH3aTb npo- 
HexoxcueHHe ceM. Entaphelenchidae c BbicoKOcneunajiH3HpoBaHHbiMH 3KTonapa- 
3HTHnecKHMH Acugutturidae, Parasitaphelenchidae, Schistonchus (Aphelenchoidi- 
dae), BbicniHMH Ektaphelenchidae: nepenHCJieHHbie TaKCOHbi Hcnojib3yioT JiHHHH¬ 
Ky paHHHX B03paCT0B B KaHeCTBe UHCnepCHOHHOH CTaUHH >KH3HeHHOTO UHKJia. 
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Han6ojree 6jih3khm no Mop^ojiornn k Entaphelenchidae moxho CHHTaTb npn- 
mhthbhmh pou Ektaphelenchoides (Ektaphelenchidae). O 6jih30Cth k npHMHTHB- 
hhm Ektaphelenchidae roBopm cxouctbo uncnepcHOHHOH CTaunn (HenojiOB03- 
pejion onjio^OTBopeHHon caMKn) y Entaphelenchidae n npnMHTHBHbix Ektaphe¬ 
lenchidae; o6meh nepTon o6enx ceMencTB hbjihctch TaiQKe peuyKUHH peicryMa n 
aHyca y dojibiiiHHCTBa Entaphelenchidae. BepoHTHo, OHTacjjejieHxnubi npoH3om- 
jih ot npnMHTHBHbix oSmnx npe^KOB Ektaphelenchidae, Aphelenchoididae (no- 
jxo 6 hux pouy Anomyctus, Tarace odjiauaioiunx npHMHTHBHbiM TOHKOCTeHHbiM cth- 
jieTOM 6e3 tojiobok) h Parasitaphelenchidae (pnc. 7). B nojib3y paHHero o6oco6- 
jieHHH Entaphelenchidae tobopht HajiHHne xBOCTa c 4 paunajibHbiMH BbipocTaMH 
y HenojiOB03pejion caMKH Roveaphelenchus : otot npn3HaK edjinxcaeT 3HTa(j)ejieH- 
xwjx c npHMHTHBHbiMH Aphelenchoididae (HeKOTopbie bujibi Aphelenchoides , Bee 
bhum Laimaphelenchus ). 


3TAIIbI CIIEIJHAJM3AUHH K nAPA3MTH3MY 
y HEMATOfl OTPHM APHELENCHIDA 
(pnc. 13) 

OcHOBHbie 3Tanbi CTaHOBjreHHH 3HTOMonapa3HTH3Ma y HeMaTO/i OTpuaa Aphe- 
lenchida, BepoHTHo, npoTeKajin b onpeuejieHHon nocjieuoBaTejibHOCTH. Mcxouho 
H eMaTO^bi nHTajincb Ha nnjjax rpndoB b onarax rpn6Horo pa3Jiox<eHHfl pacraTejib- 
Hbix TKaHen (HauceM. Aphelenchoidea; b HauceM. Aphelenchoidoidea ceM. Aphe¬ 
lenchoididae). 

BKjnoneHHe b >KH3HeHHbin uhkji HeMaTO# a(J)ejieHXH,a HaeeKOMoro-nepeHOC- 
HHKa (odbiHHoro ynacTHHKa onaroB rpndHoro pa3jioxeHHH pacTHTejibHon opra- 
hhkh) yBejiHMHBajio HauextHOCTb xcn3HeHHoro UHKJia, TOHHOCTb nona^aHHH b 
cxouHbie GnoTonbi h ojiHOBpeMeHHO npnBejio k OBOjnounoHHbiM npoueccaM B 03 - 
pacTaiomen cneuHajiH3auHH HeMaTou k napa3HTH3My Ha HaceKOMbix. Beponrao, 
HCXOJ1HO TJiaBHOH UHCnepCHOHHOH CTa^HCH 6bIJia OnJIO^OTBOpeHHaH HenOJlOBO- 
3pejian caMKa, hto odecnenHBajio ropa3uo 6ojiee Gbicipoe pa3MH0xceHHe cpa3y 
nocjie nepeHoea HaceKOMbiM, a rjiaBHoe, CHHMajio phck oTcyTCTBHH caMua jx aH- 
Horo Buaa HeMarau b hobom, BbidpaHHOM HaceKOMbiM-BeKTopoM onare rpn6- 
HOTO pa3JIO>KeHHH B MOMeHT nOHBJieHHH TaM caMKH HeMaTO^ (HeKOTopbie pOJtbl 
Ektaphelenchidae, Bee bkjxu ceMencTB Entaphelenchidae, Acugutturidae). Ilepe- 
xojx k pacnpocTpaHeHHio occmchchhoh HenojiOB03pejion caMKon rneji no jxbym 
nyTHM cneuHajiH3auHH: k 3KTonapa3HTH3My c npnodpeTeHHeM oneHb ujihhhoto 
CTH jieTa (Acugutturidae); h k 3Huonapa3HTH3My (Entaphelenchidae c yTOJimeH- 
hoh caMKon h cootbctctbchho c yBejiHHeHHbiM KonyjiHTHBHbiM annapaTOM eaM- 
UOB h CMeiueHneM ByjibBbi caMKH k 3auHeH TepMHHajin). 

flpyrnM He MeHee nepcneKTHBHbiM nyTeM pa3BHTHH othoiuchhh c HaceKo- 
MblM-nepeHOCHHKOM OKa3aJICH 3HTOMOnapa3HTH3M OUHOH H3 CTa^HH XCH3HCHHO- 
ro UHKJia, a hmchho noKOHiuencH jihhhhkh. JlnnHHKa MeHbine no pa3MepaM, eft 
Jierne npoHHKHyTb h 3aKpennTbCH Ha noBepxHOCTH Tejia hjih BHyTpn HaceKOMO- 
ro, 3apaxcan jiHHHHKy hjih KyKOJiKy nocjieuHero. rpndHbie onarn pacnojioxceHbi 
b HanoHBeHHOM h HaunoHBeHHOM npycax (b otjihhhc ot SaKTepnajibHbix, pacno- 
jioxceHHbix npenMymecTBeHHO b noHBeHHOM cjioe) h nacra nouBepraiOTCH Bbicbi- 
xaHHK) c nocjieuyiomnM pa3MaHHBaHneM. B cbh3h c othm y HeMarau ccjjopMnpo- 
Bajiacb auanTauHH — enoeodHOCTb k aHTHupo6H03y (odparaMOMy BbiCbixaHHio), 
npenMymecTBeHHO y cneunajiH3HpoBaHHbix jihhhhohhmx CTaunft. IlocjieuHHe 
nojiyHHJin Ha3BaHne uayepjiapBbi (jihhhhkh jumTejibHoro noKon). flayepjiapBbi 
b onarax rpndHoro pa3JioxceHHH nacra npnKpenjiniOTCH k jiHHHHKaM h KyKOJiKaM 
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Phc. 13. )KH3HeHHbie HHKJibi HeMaTOji OTpaua Aphelenchida. rnnoTeTHnecKaa opnrHHajibHaa cxeMa sbojhohhh. 

A — uhkji HajiceM. Aphelenchoidea h SojibuiHHCTBa pojiOB ceM. Aphelenchoididae (HanceM. Aphelenchoidoidea); B—F — uhkjim HaaceM. Aphelenchoidoidea: B — uhkji Bursaphelen- 
chus (ceM. Parasitaphelenchidae), Cryptaphelenchus (ceM. Ektaphelenchidae), Tylaphelenchus, Ruemaphelenchus h Sheraphelenchus (ceM. Aphelenchoididae); B— uhkji Parasitaphelenchus 
(ceM. Parasitaphelenchidae) h Schistonchus (ceM. Aphelenchoididae); F — uhkji GojibuiHHCTBa pojiOB ceM. Ektaphelenchidae; Jl— uhkji ceM. Acugutturidae h Entaphelenchidae. 06bflc- 

HeHHfl b TeKCTe. 

Fig. 13. Life cycle of nematodes of the order Aphelenchida. Hypothetical model of evolution. 



HaceKOMbix-^eTpHToc^aroB. Flpn npeBpameHHH b HMaro 3th HaceKOMbie BHOBb 
OTKJia^biBaioT HHua b cxo^Hbie onarn rpn6Horo pa3JioxceHH4 opraHHKH. IIo3TOMy 
juisi HeMaTo,a-MHKO(|)aroB CBH3b xcH3HeHHoro uwKJia c HaceKOMbiMH-napa3HTaMH 
m onbiJiHTejiHMH pacTeHHH h jteTpHTO(J)araMH OKa3ajiacb npojtyKTHBHOH, o6ecne- 
HHBaa hm 3(jj(|)eKTHBHoe uejieBoe paccejieHHe no cxo^hhm 6noTonaM. flayepjiap- 
Ba npeBpaTHJiacb b jiHcnepcHOHHyio JiHHHHKy (HeKOTopbie BHjtbi Aphelenchoidi- 
dae), npnKpenjiHiomyiocH k noKpoBaM KyKOjioK hjth jihhhhok HaceKOMbix. 3aTeM 
OTcnepcnoHHaH JiH4HHKa CTajia npoxojiHTb ojiHy jiHHbKy bo BpeMH MeTaMop(j)03a 
HaceKOMoro, npeBpamancb b jiH4HHKy cjiejtyiomero B03pacTa (jiHHbKa J3D/J4D: 
ceM. Parasitaphelenchidae). KaK bhjiho Ha npnMepe ceM. Parasitaphelenchidae, 
OTcnepcHOHHaH jiH4HHKa cneuHajiH3npoBajiacb hjih kzk 3KTonapa3HT ( Bursa- 
phelenchus ), hjih KaK 3H£onapa3HT ( Parasitaphelenchus ). B nepBOM cjiy4ae jihc- 
nepcHOHHan jiH4HHKa CTajia nepcjjopnpoBaTb noKpoBbi HaceKOMoro (jih4hhkh, 
KyKOJIKH, HMaro) CTHJieTOM H nHTaTbCH reMOJlHM4)OH X034HHa, KaK HaCTOHllXHH 
3KTonapa3HT (ceM. Ektaphelenchidae). flncnepcHOHHbie jih4hhkh Parasitaphelen¬ 
chus (ceM. Parasitaphelenchidae) h Schistoncus (Aphelenchoididae) CTajiH npoHH- 
KaTb 4epe3 noKpoBbi KyKOJIKH b reMoneJib xo3HHHa h npeBpaTHJincb b SHjtonapa- 
3htob. ripn 3tom ajiyjibTHbie HeMaTOjibi odaBajiHCb MHKo4)araMH. 3HTOMonapa- 
3HTH3M H BeKTOpHblH nepeHOC JIH4HH0K HCMaTOJI HaceKOMbIM Ha JIH4HH04H0H 
CTajiHH nepBen OKa3ajicfl 6o;iee 3(|)(t)eKTHBeH, 4eM napa3HTHpoBaHHe hjih (jjope- 
3H4 onjiojiOTBopeHHOH HenojioB03pejion caMKH HeMaTOjb 3to bhjiho Ha npHMepe 
ceM. Ektaphelenchidae, 6ojiee npHMHTHBHbie pojibi KOToporo Hcnojib3yiOT b Ka- 
4ecTBe jtncnepcHOHHbix crajiHH TOJibKO HenojioB03pejibix caMOK hjih HenojiOB03- 
pejibix caMOK h jihhhhok cpejtHHX B03pacT0B (J3 h J4) ( Ektaphelenchoides , Ekta- 
phelenchus , Cryptaphelenchoides), a y Handojiee npojiBHHyToro po/ia Cryptaphelen- 
chus pacnpocTpaHeHHe ocyinecTBJineTCH JiH4HHKaMH (jiayepjiapBaMH). ^ayepjiapBbi 
Mejibne no pa3Mepy, 4to odjiernaeT hm 3apaxceHne mcjikhx jihhhhok h KyKOJioK 
HaceKOMoro xo3HHHa, h cnocodHbi jyiHTejibHoe BpeMH nepeHOCHTb He6jiaronpn- 
HTHbie ycjiOBHH cpejibi, hto o6ecne4HBaeT 3(J)(J)eKTHBHoe paccejieHHe Ha 3HanH- 
TejibHbie paccTOHHHH (b tom 4HCjie h Mexcay KOHTHHeHTaMn). BaxcHoe npeHMy- 
mecTBo jiayepjiapB nepeji HenojiOB03pejibiMH caMKaMH — cnoco6HOCTb nepe- 
HOCHTb HedjiaronpHHTHbie ycjiOBHH BHenmeH cpejibi — oaejiajio ycneuiHbiMH 
rpynnbi acJiejieHXHji c jihhhhohhmmh .ancnepcHOHHbiMH crajiHHMH npn paccejie- 
hhh b xojiojiHbix o6jiacTHx CeBepHoro nojiyinapHH. CneitHajiH3HpoBaHHbie rpyn¬ 
nbi c HenojioB03pejion caMKOH KaK ochobhoh daymen paccejieHHH orpaHHneHbi 
b CBoeM pacnpocTpaHeHHH pernoHaMH c TenjibiM KJiHMaTOM. 


O B03M0)KHbIX UEHTPAX IlPOHCXOamEHHfl 
M PACnPOCTPAHEHHH OTPflflA APHELENCHIDA H ETO CEMEHCTB 

(pnc. 14) 

ZIjih BbiHBJieHHH npejinojiaraeMbix uempoB nponcxoxcaeHHB h paccejieHHH 
bo3moxcho Hcnojib30BaTb TpH uojxxojxb: onpejiejieHHe pernoHOB c HanOojibiiiHM 
hhcjiom pa3JiH4Hbix ceMencTB h pojiob (ueHTpbi paccejieHHa); onpejtejieHne pe- 
rnoHOB, rae o6HTaioT Han6ojiee npHMHTHBHbie npejtcTaBHTejin oxaejibHbix ce- 
MencTB h oTpnjia b uejiOM; onpejiejieHHe TeppHTopHH 3HjieMH4Horo o6HTaHHH 
(Mayr, 1969). EojibiiiHHCTBo ceMencTB h pojiob oTpaaa Aphelenchida o6HTaeT 
b EBpa3HH h CeBepHOH AMepnxe (Ta6ji. 7). Ilo3TOMy jieca h CTenn JIaBpa3HH 
(HblHe rOJiapKTHKH) JI0TH4H0 CHHTBTb TJiaBHblM UeHTpOM paCCeJieHHH OTpflJta. 
Han6ojiee npHMHTHBHbie pojibi oraejibHbix ceMencTB Taxxce o6HTaiOT npenMy- 
mecTBeHHO b TojiapKTHKe, hto He o6n3aTejibHO tobopht o nepBHHHbix ueHTpax 
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Phc. 14. McTopHqecKa« 6Horeorpa(t)Hfl oTpafla Aphelenchida (peKOHCTpyKunn no cJ)ayHncTH4ecKHM 

aaHHbiM). 

A — aeBOH, B — Kap6oH. Kpyr noica3biBaeT npeanojiaraeMyio o6jiacTb npoHcxoxuieHHH OTpaaa Aphelenchida Ha 
ynacTKe ToH/iBaHbi, Haxo/unneMCH Ha CTbiKe HH^ocTaHa, ABCTpajiHH h AHTapKTHKH. CrpejiKH Ha <J)Hrype E yica3bi- 
BaiOT nyrn HCTOpHMecKOH MHrpauHH rpynn bh^ob poaa h nepeMemeHHH HHaocTaHa. 3njiHnc yKa3biBaeT btophh- 
Hbift onar BHaoo6pa30BaHHH b Kapw6cKOM pernoHe. IloHCHeHHH b TeKde. Fno6a^bHbie najieoreorpa^HHecKHe cxe- 

Mbi MaTepnKOB no: YrnaKOB, flcaMaHOB, 1984. 

Fig. 14. Historical biogeography of the order Aphelenchida (reconstruction on faunistic data). 


mx npoMcxoxc^eHMH. f[03T0My BaxcHO nocMOTpeTb MecTOHaxoxcaeHMH HaM6o;iee 
npHMHTHBHbix rpynn 3a npe^ejiaMH rojiapKTMKH. Pojx Anomyctus KpOMe TojiapK- 
thkh BCTpeneH TaKxce b ABCTpajiHH (Sauer, 1970), a Laimaphelenchus m Toro xce 
ceM. Aphelenchoididae o6HapyxceH b Hhjihh h AHTapKTHKe (Maslen, 1979; Pe- 
neva, Chipev, 1999; Bajaj, Walia, 2000). HanOoiiee npHMHTHBHbiH po jx Papuaphe- 
lenchus ceM. Seinuridae HaitaeH TOJibKO b Hnao-MajiaHe (Flanya—HoBaa rBHHefl). 
HaM6ojiee npHMHTHBHbie Bwxbi pcxaa Bursaphelenchus ( B . aberrans , B. hylobia- 
num, B. sinensis , B. dongguanensis) oOHapyxceHbi b Kmae, Hhahh h Hnao-Ma- 
jiane (TaHJiaHji, Majiawn) (Ryss et al., 2005). Bbime noKa3aHO, hto 3tot pojx 6o- 
jiee npMMHTHBeH, hqm btopoh po jx ceM. Parasitaphelenchidae Parasitaphelenchus. 
Bn^bi pojiOB HajiceM. Aphelenchoidea mmciot BcecBeraoe pacnpocipaHeHHe, ojx- 
HaKO 60 JlbUIHHCTBO aM^HMHKTHMeCKMX BldJXOB npHypOHCHO K TenJIbIM o6iiaCTHM, 
mto roBopHT o npoHcxoxcjieHHH Ha/iceMeHCTBa m 3 perHOHOB c TenjibiM KJMMa- 
tom. CKa3aHHoe no3Bo;iHeT c^ejiaTb bmboji, mto, HecMOTpn Ha uiHpoKoe pacnpo- 
CTpaHeHne HaH6ojibinero nncjia pojxob h ceMencTB oipaaa Aphelenchida b Ce- 
BepHOM nojiyinapMH, Ha TeppHTopHH ObiBineH JIaBpa3HH npoHexoxejieHHe hbji- 
ceM. Aphelenchoidoidea h oipn/ia Aphelenchida b uejiOM HaH6o;iee Beponrao 
CBH3aHO C BOCTOHHbIMH paHOHaMH OblBUieM TOH^BaHM (Hhjihh, MHJlO-MaJiaHH, 
ABCTpajiHH, AHTapKTHKH), npejinojioxcHTejibHO b jieBOHe, Koraa oth o6;iacTH 
xapaKTepH30BajiHCb mhtkhm TenjibiM KJiHMaTOM (YrnaKOB, BcaMaHOB, 1984) 
(pHC. 14, A , npejinojiaraeMbiH uemp npoHCxoxcjieHHH noMeneH KpyroM). H3 othx 
paHOHOB npH coejiHHeHHH FoHjiBaHbi h JIaBpa3HH a4)ejieHXHjibi pacnpocTpa- 
HHJiHCb no JiaBpa3HHCKOH nacTH PlaHreH b KapOoHe, 3aHHB JiecHbie h CTenHbie 
30Hbi (pHc. 14, E, HanpaBJieHHH pacnpocTpaHeHHH yKa3aHbi CTpejiKaMH). 3Hjie- 
mh3m npojiBHHyTbix 3KTonapa3HTHMecKHx Acugutturidae (BbicoKOcneuHajiH3Hpo- 
BaHHbix napa3HTOB mojich h TapaKaHOB Kapn6cKoro perHOHa) cjienyeT npH3HaTb 
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Tabjinua 7 

06pa3 >km3hh h X03neBa, pacnpocTpaHeHHe, paccejiHTejibHbie cTa^HH 
m nepeHOCHHKH ceMeiicTB OTpn^a Aphelenchida 

Table 7. Bionomics and hosts, distribution, dispersal stages 
and vectors of the families of the order Aphelenchida 


CeMewcTBo 

06pa3 XCH3HH 

PacceiiHTejib- 

TaKcoH HaceKO- 

PacnpocTpaHeHHe 

h xo3fieBa 

Has cTa^Hfl 

MblX-nepeHOCHHKOB 


HaziceM. Aphelenchoidea 


Aphelenchidae 

MHKO(J)arH H (J)HTO- 

Bee 

HeT 

BcecBeTHoe 


(Jjarn 




Paraphelenchidae 

To >k e 

» 

» 

AMepHKa, EBpa3HH, 





Ac))pHKa 


Ha^ceM. 

Aphelenchoidoidea 


Acugutturidae 

3KTonapa3HTbi HaceK. 

IF 

Blattodea, Lepidopte- 

UeHTpajibHan AMe¬ 




ra 

pHKa 

Aphelenchoididae 

MHKpO(J)arH, (J)HTO- 

Bee 

HeT, hjih Coleoptera: 

CeB. h lOac. AMe¬ 


(Jjarn, 3KTO(J)opeTH- 


Scolytidae, Hyme— 

pHKa, MHflOCTaH, 


kh h 3H,aonapa3H- 


n opt era 

EBpona, AHTapK- 


Tbi HaceK. 



THKa 

Ektaphelenchidae 

3KTonapa3HTbi HaceK. 

J3, J4, IF 

Coleoptera: Scolyti¬ 

CeBepHoe nojiyma- 




dae, Diptera: Ceci- 
domyidae 

pne 

Entaphelenchidae 

3H^onapa3HTbi HaceK. 

IF 

Coleoptera: Staphyli- 

EBpona, MnnocTaH, 




nidae, Silphidae 

AMepHKa 

Parasitaphelenchidae 

MHKpO(J)arH, (J)MTO- 

J3, J4 

Coleoptera: Scolyti¬ 

CeBepHoe nojiyuia- 


(Jjarn, 3KTO(J)opeTH- 
KH H 3H^Onapa3H- 


dae, Cerambycidae 

pne 


Tbi HaceK. 




Seinuridae 

XhIUHHKH 

Bee 

HeT 

BcecBeTHoe 


npHMenaHHe. 0603HaHeHHfl npH3H3KOB H HX COCTOHHHH npHBeAeHbl B TeKCTe. J3, J4 J1HHHHKH 3-ro H 
4-ro B03pacT0B; IF — HenoJioB03pejiaa oceMeHeHHaa caMKa. 


BTOpHHHbIM (pHC. 14, E , BTOpHHHblH OHar BH£006pa30BaHHfl nOMCHCH OBaJIOM). 
Ycnexy npoflBHxceHHH Aphelenchida Ha ceBep, b xojioztHbie oGjiacra FojiapKTHKH 
cnoco6cTBOBajio npno6peTeHne 3thmh HeMamaaMH choco6hocth k aHrnztpo6H- 
03y. flpyrHM BaxcHbiM (J)aKTopoM 6buia cneuna;iH3auHfl aHrn,apo6H03HOM jihhhh- 
kh (ztayepjiapBbi) k paccejieHHio HaceKOMbiMH-nepeHOCHHKaMH. CneunajiH3auH h 
nepBHHHO 3KTOTonH4ecKHX, 3aieM 3KTonapa3HTH4ecKHx (nepeuiezuiiHX k nma- 
hhk) reMOJiHM(|)OH), 3aTeM 3Hzionapa3HTH4ecKHX paccejiHTejibHbix jihhhhok cno- 
co6cTBOBajia ycnexy pacnpocipaHeHUH no cxoziHbiM 6noTonaM c rpn6HbiM pa3- 
JioxceHneM pacTHTejibHon opraHHKH. HexoTopbie rpynnbi ycneniHO cneunajin- 
3HpoBajincb KaK o6jinraTHbie napa3HTbi HaceKOMbix, noiepaB 3aBHCHMOCTb ot 
rpn6oB n pacTeHHH b xch3hchhom UHKJie (ceM. Acugutturidae n Entaphelenchi- 
dae) b HOBbix jxi ih Aphelenchida panoHax pacnpocipaHeHHH. 3to cooTBeTCTByeT 
3BOJHOIJHOHHOH TeHZteHUHH napa3HTH4eCKHX OpraHH3MOB — 3aHHTHK) HOBbIX TH- 
noB 6noTonoB onocpeziOBaHHO c noMombio cbohx xo3aeB (florejib, 1962; TajiaK- 
THOHOB, floGpOBOJIbCKHH, 2005). 
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MAIN EVOLUTION LINES OF PLANT PARASITIC NEMATODES 
OF THE ORDER APHELENCHIDA SIDDIQI, 1980 

A. Yu. Ryss 

Key words : Aphelenchida, evolution, biogeography, phytonematodes, vectors, insects. 

SUMMARY 

Phylogenic models for each aphelenchid family and phylogeny of the order Aphelenchi¬ 
da as a whole were developed on the base of detailed comparative morphological and bio- 
nomical analysis of the order. Bionomical and morphological characters having a phyloge¬ 
netic significance were selected. Classification proposed by Hunt, 1993 was used as the 
starting-point of the study. 

Life cycles and their evolution in Aphelenchida were analyzed on the base of phyloge¬ 
netic trees. It is concluded, that aphelenchid ancestors combined mycophagy, plant parasi¬ 
tic, and partly predaceous feeding. Relations of the primitive Aphelenchida with their sym¬ 
bionts developed from the spots of the fungal organic matter decomposition in the «nema- 
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tode-fungi» associations, followed by a transition to the temporary endoparasitic habit 
omitting ectoparasitism. 

With a complication of the nematodes’ life cycles, the insect vector (detritophagous or 
pollinator) transformed into the real insect host of the parasitic nematode in the 2-host life 
cycle (with the plant and insect hosts) or in the obligate 1-host entomoparasitic life cycle of 
the aphelenchid nematodes. 

Specialization of the aphelenchid life cycles to insect vectors followed two main ways. 
In the first way, the resistant to unfavorable environmental conditions nematode juveniles, 
known already for the primitive aphelenchids transformed into dispersal juveniles, and la¬ 
ter into parasitic juveniles. In the second evolution line the dispersal function were laid 
on inseminated but non-gravid (not egg-producing) females. Both above-mentioned trends 
of parasitic specialization were arisen independently in different phylogenetic lines of 
the Aphelenchida. In each line of the parasitic development in different nematode families, 
the highly specialized ectoparasites, as well as endoparasites on insects, were formed. 

In the evolution of life cycle of parasitic nematodes, a tendency to decrease the body 
size took place. The function of dispersion shifted to more junior juvenile stage (the first 
line of specialization), or body sizes of non-gravid females and males copulated with the 
latter become smaller (second specialization line, till the development of dwarf males and 
location of the males and small inseminated non-gravid females in the uterus of gravid ne¬ 
matode female). 

The hypothetic fundamental model of the parasitic cycles’ specialization in the order 
Aphelenchida was developed, basing on the comparison of known life cycles in different 
phylogenetic lines within aphelenchid families. 

The conception of the geographic origin and historic dispersal of the order Aphelenchi¬ 
da was proposed. The origin of the superfamily Aphelenchoidoidea and order Aphelenchida 
as a whole probably took place in eastern areas of Gondwana (parts of which are recently 
Hindustan, Indo-Malaya, Australia and Antarctica), presumably in the Devonian period. 
When the Gondwana and Laurasia paleocontinents were joined into Pangea in Carbon pe¬ 
riod, aphelenchids dispersed in the Laurasian part of Pangea. Endemism of the advanced 
entomophilic ectoparasitic Acugutturidae indicates on the secondary hotbed of speciation 
in Caribbean area. Development of the anhydrobiotic adaptations in the Aphelenchida pro¬ 
moted their successful invasion in the cold regions of Holarctic. Another important adapta¬ 
tions was the transformation of the initially resistant nematode life cycle phase into the dis¬ 
persal phases vectored by insects. 
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